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Editorial 


TOM ATWOOD 

EXTENDING THE MODELING HANDSHAKE 


I T WAS my pleasure at the 1992 
Westchester Radio Aeromodelers Inc., 
(WRAM) show, held in White Plains, 
NY, on February 2 1 to 23, to meet Pawel 
Wlodarczyk, the manager of the aero- 
modeling division of the Polish 
Aero Club, and two club repre- 
sentatives and translators, 
Matgorzata Kalino-vska (photo 
middle) and Dorota Putrzynska. 

As in the case of the visit by So- 
viet modelers last year (see our 
June '91 issue), the Polish visit 
was coordinated by Howard 
Kuhn, an American modeler with 
many modeling connections in 
eastern Europe, and by WRAM. 

Pawel, a former senior level 
competitor in FIB and F2C FAI 
classes, told me that there arc ap- 
proximately 20,000 dues-paying 
aeromodelers in Poland, and that 
the most popular categories are 
free-flight and control-line, fol- 
lowed by R/C, scale modeling and 
model rocketry. Pawel’s group took sev- 
eral fine models to the WRAM show, in- 
cluding two that will compete at the 1992 
FAI Scale World Championships to be 
hosted by the AM A at Muncie, IN, on Au- 
gust 22 to 29. 

They expressed warm interest in ex- 
panding contacts between Polish and 
American modelers. They also expressed 
interest in working with U.S. modeling 
Firms that may wish to export to Poland or 
to import Polish modeling products. If 
you’re interested in making some new 
modeling friends in Poland, send your 
correspondence to Pawel Wlodarczyk, 
Aeromodeling Manager. Polish Aero 
Club. (X)-071 Warszawa, ul. Krakowskie 
Przedmicscie 55. 

Howard Kuhn, a C1AM (International 
Aeromodeling Club of the FAI) represen- 
tative. notes that, with his help and the 
support of WRAM. Czechoslovakian 
modelers may visit the WRAM show in 
the future. We applaud Howard and 
WRAM for promoting friendship be- 
tween modelers in different countries. We 
hope other modeling groups will under- 
take similar efforts to extend the model- 
ing handshake abroad. 


A NOTE FROM THE DOD 

We recently received an honor — a "Certificate 
of Appreciation in support of Operations in the 
Persian Gulf" — from the U.S. Department of 
Defense. The certificate, with a DOD seal at 


its top, is hand-signed by Secretary of Defense 
Dick Cheney. Since I coordinated shipment of 
over 100.000 R/C magazines (the majority 
Model Airplane News ) to the Persian gulf (see 
my August 1991 ‘‘Editorial"), I’m fortunate 
enough to be named on the certificate, along 
with with Air Age Publishing. Although I 
spent some lime championing this idea and 
searching for contacts in 
the military who could ex- 
pedite shipment of the 
magazines, that was only a 
part of the effort. 

If you think about 
where this donation really 
came from, it’s model- 
ers — you the readers — 
who provide the subjects 
we cover, and for that mat- 
ter, who write most of the 
articles. Without this, 
there would have been no 
donation. Credit must also 
be given to the publishers. Louis and Yvonne 
DcFrancesco, who were generous enough to 
donate this sizeable library — valued at over 
$300.0(X) — to the cause. World Color Press. 
Inc., (of New York City) donated the packing 
for the many tons of magazines so that they 


could be shipped to Dover Air Force base 
to await overseas transportation. All of 
these players made this shipment pos- 
sible, and all who participated directly or 
indirectly can feel proud for having a 
hand in this effort. The certificate 
is now posted in the Air Age 
lobby. 

A DEEPER LOOK 
AT DESIGN 

In this issue, we publish the sec- 
ond in a two-part scries by Andy 
Lennon on selecting airfoils. (He 
also wrote on design for slotted 
flaps in the October and Novem- 
ber ’9 1 issues, and on drag reduc- 
tion in the January and March ’92 
issues). The airfoil series may be 
the most technically sophisti- 
cated material we’ve published 
in decades, but we know many 
modelers will be interested in tra- 
versing this ground (or at least 
taking a few steps down the 
path!). Such fare wasn’t uncommon in 
our pages during the “golden age" of 
aviation: judging from our survey last 
year, the mysteries of aerodynamics and 
design, for many, retain a strong allure. 

Andy provides a framework that you 
can adopt in the search for the best air- 
foils. These aren’t articles that can be eas- 
ily understood with a quick 
reading. Rather, one must 
make an effort to use the 
tools they set forth on actual 
modeling projects. Are we 
trying to present a course in 
aeronautical engineering? 
No. but we do think many 
modelers who don’t have a 
relevant engineering back- 
ground would like to be able 
to make good use of the 
wealth of information now- 
published on model air- 
foils — and so Andy's latest 
contributions were conceived. If you 
have specific questions about statements 
made in these articles, why not drop us a 
line? We can answer selected questions 
in our "Airwaves” column or in a follow- 
up article or series. ■ 
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The New COX “FAILSAFE” R/C System 

“Single Channel R/C Revisited” ^ 

1 Looking for some inexpensive R/C Fun? 

2 Interested in Nostalgic and Oldtimer R/C? 

3 Into 1/2A Texaco scale or 

Schoolyard scale? 

4 Considering electric 

indoor R/C? 


System shown No. 8400 Series with BEC 




In the August 1991 issue of Flying Models, Bob Aberle says, 

“I decided to try indoor flying... what a lot of potential fun for the 
winter months or just a rainy day.” 

Cal Orr, in the April 1991 issue of R/C Modeler wrote, 

“The transmitter is on 27 Mhz and tested an AMA Silver Sticker... 
will not interfere with any 72 Mhz modelers... has excellent range 
and seems to operate well in a large metropolitan area...” 

This new Cox FAILSAFE R/C system is a digital 
non-proportional single channel radio that is trimmable 
in flight. No escapements to worry about and no need to 
tie up your big rig in a small low cost model. The 
receiver/servo, less batteries, weighs ONLY 1.9 ounces. 

Thousands have been sold and flown in the Electric 
Flyboy and Turbo Centurion. Are you, ready for the new 
single channel experience and fun? 

See the new Cox FAILSAFE R/C System at your 
favorite hobby retailer. 

If unavailable call Cox Toll Free 800/451-0339. 


Cal. No. 8400 Series with BEC 
Cal. No. 8500 Series without BEC 
Available on 27 Mhz only. 
Channels 1 thru 6 



COX HOBBIES , INC . 
350 West Rincon St., 
Corona, CA 91720 

©1991 COX HOBBIES. INC. 


"SIMPLY FUN" 

o o o o o o o 


"It should whet the 
appetite of anyone who 
wishes to learn to fly 
an R/C aircraft with 
minimal fuss and effort.' 



Tom Atwood, Editor 
Model Airplane News 
May 1992 issue 



AVAILABLE NOW 

ParaPlane Sport (all components included) $395 

"Basic Kit" Requires 2 channel radio, batt. & charger $229.95 

$10 S/H + COD charges, NJ residents 7% series tax. 8 AA batteries required. 



Electric R/C Corp. 
Pennsauken, NJ 
08109 


Cal: 800-237-8400, tx 106 //> _ 

Free Full Color Brochure^' 



Leader in Small Airfoil Technology 


^rn 


AIILSC 




• Efficient wide tips 
and thinner airfoil 
sections combine for 
greater thrust, more 
noise suppresion. 

• Will out-perform 
wood & other 
plastics on water and 
on sand & gravel 
runways. 

• Made of strong, 
33% glass-filled 
nylon. 

• RPM rating: 160K 
divided by diameter 
in inches. 



1/2A Series: 

5.5x4, 5.5x4.5, 

6x3.5, 6x3, 6x4 $ .99 


G/F Series: 

7x4. 7x6 1.25 

8x4, 8x6 1.35 

9x4. 9x5, 9x6, 

9x8, 9.5x6 1.55 

10x6, 10x7, 10x8.... 1.75 
11x6, 11x7, 

11x7.5,11x9 1.95 

K Series: 

12x6, 12x8 2.85 

13x6, 13x8 3.85 

14x6, 14x8 4.95 

15x8, 15x10 5.45 

16x6, 16x8 6.65 

Antique Series: 

10x5 2.25 

11x6 2.45 

12x6 3.35 

13x6 4.35 

14x7 5.45 

16x7 7.15 


See your local hobby dealer 
for Master Airscrew 
propellers and accessories 


Windsor Propeller Co. 
3219 Monier Circle 
Rancho Cordova, CA 95742 






Airwaves 


WRITE TO US! Wc welcome your comments and suggestions. Letters should be addressed in "Airwaves.' - Model Airplane News. 251 
Danbury Road. Wilton. CT 06897. Letters may be edited for clarity and brevity. We regret that, owing to the tremendous numbers of letters 
we receive, we cannot respond to every one. 


BOMB BAY CLOSED 

180 ° 



BOMB BAY OPEN 



BUILDING BOMB BAYS 

I’m building the Royal B-25 and, so far. 
I’ve had a few problems to work out. but 
they’ve been easy. 

I do have one tough nut to crack. You 
see, I want to operate bomb doors that work 
from one servo. I’ve asked Royal Model 
Products for advice and several hobby re- 
tailers. but there just isn’t anything avail- 
able to use as a connection between a servo 
and the doors! 

I’m using a Futaba 7-channel set, and the 
bomb bay is very large — approximately 4 
inches wide. 8 inches long and 2 l /2 inches 
deep. Can anyone tell me what I need for 
this plane? 1 want it to be perfect the first 


| time I take it to a fun fly. 

Many of my club members are looking 
forward to seeing this plane, even if my in- 
structor has to fly it! 

BILL COOVER 
Ephrata. PA 

Bill, the Royal B-25 is one of those all-time 
favorites that many modelers like to build 
and fly, and an operational bomb bay is a 
logical addition to this kit. First, decide 
how close to scale you want it to be. A full- 
scale setup with twin-door actuation re- 
quires servo-driven arms and push rods 
with swivel links at the ends to operate the 
doors properly. To avoid binding, the doors 
have to be hinged perfectly. Since most of 
this involves scratch-building. I'd build a 
mockup of the bomber's belly section and 
"tinker" the linkage together until it works 
properly. 

If sport scale is what you're after, the 
KISS principle (keep it simple, stupid) is the 
way to go. Some time ago, / built a sport 
plane, and I made a simple bomb-bay door 
that was held open with .015-incli- 
diameter. spring-steel music wire. I bent 
the wire into a coil spring so that it re- 
sembled a nose landing-gear strut. Then I 
tied monofilament fishing line to each door 
and connected the line to a retract sen’o. 
When the door was open, the line was 
slack: when the servo was activated, it 
pulled the doors shut. It was simple, and 
except for a broken line or two, the setup 
operated perfectly for the life of the model. 

Another option is to install a pneumatic 
retract cylinder, and use it to activate the 
door. Use one for each door of the bomb 
bay. Whichever method you choose, the 
work will be well worth the effort. Bombs 
away! GY 


UNLIMITED COVERAGE 

Regarding your coverage of the R/C Un- 
limited Races at Madera, CA: the races are 
a great idea, and they should continue, but 
let’s make them safe! Stories of wheels and 
powcrplants falling off planes scare me. 
Competitors should use steel wire to secure 
parts to the airframe. Any lawyer will tell 
you what happens when a plane or a piece 
of one injures people. This year at Madera, 
planes will weigh as much as 50 pounds 
and reach speeds that could approach 
200mph. 
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I give Rob Wood credit for his words 
on loose gears and unbalanced 
powerplants, but I saw no mention of 
balanced control surfaces, i.e., rudders, 
elevators, ailerons, flaps and combina- 
tions thereof. Competitors shouldn’t fly 
without balancing these. 

Also, I saw no mention of fail-safe 
systems, which can prevent accidents. I 
believe these should include (but not be 
limited to) an onboard optical warning 
signal, such as lights or smoke; immedi- 
ate power-cut-to-idle or pull-up by auto- 
pilot (that could land the plane); and a 
parachute recovery system that’s capable 
of stopping the plane at full power and 
full speed (the worst case, “greatest 
load" scenario). 

At Madera, fail-safe systems should 
be demonstrated twice — during or be- 
fore qualifying and at full speed. I used a 
similar system when I was in the mili- 
tary, and it worked fine. 

Like everyone else, I also have opin- 
ions on options. How about relaxing the 
rules so that eligible planes aren't re- 
stricted to known racers? Why not have 
builders engineer their aircraft? The en- 
gineering work would generate numbers 
that could substantiate the (new) de- 
signs' potential ability to qualify, race 
and win. This could make Madera attrac- 
tive to sponsors who back Reno racers, 
and they may try out planes in model size 
first. Properly managed, unlimited races 
could potentially mean as much to avia- 
tion as the Reno Races and the Schneider 
Cup. 

My background? I’ve flown models 
for 15 years and military drones for one 
year. I’m an aeronautical engineer who's 
known for screwing up in style: 1 
planned to open the ’87 North Norwe- 
gian Championships by setting a new 
endurance distance record. In front of 
some 100 people, three newspapers and 
a radio crew, I managed to ditch my 
plane over the quay-side into the sea (a 
wheel bearing had frozen on takeoff). 

After a frantic 24 hours and with a 
new carburetor, I proceeded to get my 
'/4-scale Aeronca Champion back in the 
air. Halfway through the program, the 
chainsaw engine quit. I yelled “landing.” 
Two people were taping my approach. I 
silenced the speaker, killed the score list, 
hit a concrete-reinforced semi-trailer, left 

{Continued on page 10) 



Your Complete Source 
For Fiberglass Materials 

❖ Polyester & Epoxy Resins 

❖ Eglass, S2, Kevlar®, 
Graphite, Mat and Woven 
Roving 

❖ Vacuum Bagging Materials 

❖ Adhesives and High Temp 
Epoxies 

❖ Tools & Supplies 

Call for our New 1992 Catalog! 

Fibre Glast 

Developments Corporation 

1944 Neva Drive ❖ Dayton, Ohio 45414 ❖ 800/821-3283 



AND FINE TUNE YOUR AEROBATICS! 


Fuselage Length: 45" 

Rec Engine Size: 45-60 or 4 Stroke 80-90 
Flying Weight: 6 lbs. 


Wing Span: 63" 
Area: 630 sq. in. 
Radio Channels: 4 


Send S.A.S.E. for your free color catalog 

Phone Lanier RC 

404-532-6401 P.O. Box 458 FAX: 

9:00 - 5:30 EST, M-F Oakwood. GA 30566 404-532-2163 


CLEAN 

with 

Lanier RC s 

CAPRICE 

(An A.R.F.) 


UP YOUR 



KRESS JETS 

, NCOW>0*UTfD 


F-16 FOR RK-709 SPORT 


914-336 8149* 914-336-5975 FAX 
VISA & MASTERCARD 


F- 15 EAGLE FOR 
RK-709 SPORT 
& RK-720 
$156.99 




SI 26.99 


• ULTRA - SIMPLE MODEL 

• A VERY COMPLETE KIT 

• BALSA COVERED FOAM CONSTRUCTION 

• FORMED INLET DUCTS 

• SEND FOR PLANS Si 4.00; WILL BE CREDITED 

TO PURCHASE 

DEALER INQUIRIES INVITED 

SEND FOR FALL 1991 CATALOG $3.00 


RK709 
THRUST 
1 1/2 - 2 LB 

$56 00 



ALL NYLON & VIVAK PLASTIC 
TRANSPARENT SHELL 
MULTI-DISPLACEMENT ENGINE 
APPLICABILITY 

EXTERNAL CARBS AVAILABLE 
VERY SIMPLE ASSEMBLY 


4308 ULSTER LANDING RD. SAUGERTIES, N.Y. 12477 prices shown are list 


BOSS 602 $129.50 
THRUST 1 1 .0 LB 



RK-740 $109.50 
THRUST 7.0 LB 



RK-720 $ 99.50 
THRUST 3.5 LB 



4 BALL BEARING SERVOS 
FOR ONLY $29.95 ! 


With L&M Industries' new Ball Bearing Servo 
Conversion Kit you can convert your standard 
Futaba servos to ball bearing servos in just 
minutes. The kit includes*! new servo top cases 
each containing a high quality stainless steel 
ball bearing for the servo output shaft. L&M 
Industries' new Ball Bearing Servo Conversion 
Kit will: 

• Eliminate wobble in the output shaft. 

• Eliminate servo deadband for more precise 
control response in helicopters. 

• Reduce the chance of flutter in airplanes. 

• Optimize steering response in cars. 

• Help absorb the heavy steering loads in boats. 

• Extend the life of your servos when used 
• with ••pull-pull" cable controls. 

The Conversion Kit will fit Futaba S28. S38, 
S48, S128, S138, and S148 scriKts and at the 
low introductory price of only $29.95 a set, 
you can convert four standard servos for less 
than the cost of one ball bearing serzw ! 



To order a set of four send $29.95 + $3.00 s&h, or 
to order a single unit send $7.95 + $1.50 s&h to: 


L&M Industries 
P.O. Box 292396 
Tampa, FL 33637-2396 
Phone: (813) 985-5616 


C'SSmt^'^L &• M Industries 


• For h.»le he. Mono), ole" trim work try our NO- HEAT ™ T«i«r Sotvurt »/C Mode! PnOucu 




CUSTOM CASES 


Mate 


Only$125°° 


Designed to accomodate sizes up through some 1 / 3 
scale. Made from select oak hardwoods and oak 
plywood. Walnut slain and polyurethane finish make for 
an attractive and tough unit. Measures 25' X 1 O' X 16 
1 /4‘ with legs that fold up or down in two easy motions. 
Foam padded adjustable fuselage holders, with wing 
holders on the back. Will hold one gallon fuel can and 
comes with removable flight and double transmitter troys. 
Has one long drawer for larger pops and a smaller 
diawer for tools, etc. 


P.O. Box 265 $8.00 shipping & handling Cent U.S. 


Camden, Aric. 71701 Ark. Residents add 55% sales ux 


1-501*836-6504 Check or Money Order Please 


Mow 3 to 4 weeks fa delivery | 


Airwaves 



some 15,(X)0 people in the dark, and put 
my insurance to good use. I did win a 
prize for these stunts! 

ARNT KARLSEN 
Norway 

Amt. thanks for your suggestions; they 
make a lot of sense. The extent to which 
safety precautions of the scope you've 
suggested will become accepted prac- 
tice depends on the organizers of these 
races. More than one group will be 
sponsoring unlimited races, and we 
continue to support the notion that a 
unified set of rules be adopted. 

For those who are interested, the 
Unlimited is an organization that's co- 
ordinating a race that will he held in 
Madera, CA, on September 23 to 27 (en- 
try deadline is May I ). This event in- 
cludes both an unlimited and a 0 -.-scale 
AT 6 race. For more information, call 
Leslie Burnett at (310) 320-8369. A sec- 
ond race was confirmed for April 23 to 
26 by the RIC Unlimited Racing Asso- 
ciation, and for more information on the 
races this group is organizing, call 
(6 02) 722-0607. We intend to offer cov- 
erage of all major unlimited races. 

Amt. your letter adds to the discus- 
sion, I think, in a helpful way. At least 
we can say you weren't offering safety 
advice that wasn’t based on your own 
experience! TA 



ALL IN THE FAMILY 


Enclosed is a photograph of my family. 
We're four generations of fliers, all fly- 
ing at the same field in Flagler Beach. 
FL. Thought you might be interested, 
because we recently heard that a maga- 
zine had an article on a three-generation 
family of fliers. I've been the president 
of the Flagler County Rams for the past 
four years, and this is the latest picture 
of yours truly with my dad, Ralph, who 
I Continued an page 751 
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Building Model Airplanes 





A llat, nonskid base such as this makes accurate model-part sanding easy. 


NO-SUP SANDING 

ONE OF THE most useful modeling "tools" 
in my workshop consists of a sheet of me- 
dium sandpaper carefully contact-cemented 
to a rectangle of smooth, flat plywood. No, 
this isn’t a big sanding block — quite the op- 
posite. I use it as a firm, slip-proof support 
for model components while I sand them. 

I find it far easier to do a precise job of 
taper-sanding an elevator or rounding the 
leading edge of a vertical fin when the part 
is held on a flat, stable base. The support 
works equally well for smoothing sheet 
balsa, like wing planking. When the object 
you're sanding is longer than the sandpaper- 
covered base, the smoothing job merely 
calls for shifting the wood a few inches at a 
time as the work progresses. 

This simple “tool" can be made even 
more useful by gluing a straight, squared 
strip of hardwood an inch or so wide to the 
bottom of one edge. This can be used to 
guide a sanding block for beveling model- 
part edges — cowl blocks, wing dihedral 
joints and the like. 


color schemes help modelers in their never- 
ending quest for realism. Even non-scale 
R/C models are often embellished with cus- 
tom tail-surface shapes and scale-like insig- 
nia to provide a touch of individuality. 


etc.); others depict model construction 
(Kinner Sportster, Heath Midwing, 
Mohawk Pinto, Boeing F4B-4); and still 
others are detailed renderings of famous 
types such as the Curtiss Shrike, the Ger- 
man Albatros D-l and the Bellanca Long- 
Range Racer. 

My old friend Bill Hannan supplies a re- 
markable range of publications featuring 
accurate scale model airplane plans. Par- 
ticularly noteworthy is the Aircraft Archive 
series (seven volumes in all). Three feature 
WW 1 airplanes (24 to 30 types per vol- 
ume). Another three books cover WW II 
aircraft, primarily fighters (16 to 18 types 
in each). The seventh book is devoted to 
air racers and aerobatic planes (24 in all). 
Every one of the plans books I’ve just men- 
tioned has at least two off-the-beaten-track 
airplanes in it that I’ve just gotta build! I 
don’t know how Bill Hannan does it, but 
he keeps coming up with airplane books 
that stimulate my model-building appetite 
something fierce. Try a couple yourself, 
and see if the publications Hannan's 


A C. Anson ’s unusual AeroPlans books contain a wide variety ot aircraH types and presentations, 
Irom old-time “10-cent " model plans to “super-scale " renditions. 


BOOK OF NOTE 

Model airplane builders can never get 
enough accurate plans and data for scale 
models; famous and obscure designs are in 
demand. Drawings that show markings and 


AeroPlans* (three issues available so far) 
is a “must-have" publication for scale en- 
thusiasts. Each contains a wide variety of 
airplane plans of all vintages. Some are 
line-work three-views (Hawker Fury, 
Lockheed Orion. Consolidated Flectster, 


Runway* sells don’t do the same for you. 

*Here arc the addresses of the companies men- 
tioned in this article . 

AeroPlans, 8931 Kith • Hawk Ave.. Los Angeles, CA 
90045. 

Hannan's Runway, P.O. Box 210, Magalia. CA 95954. 


SANDING STEADY AND 
HANNAN'S ARCHIVES 
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Aerobatics Made Easy 




D AII rudder 
input has 
gone. Slowly 
add a little 
down-elevator. 


C AI this point, you have 
about 50 to 75 percent 
left rudder in. Begin to 
remove I ell rudder. 


THE SLOOOOW 
ROOOOLL 


A Straight and level, start n Slowly 

to add right aileron only. D add left rudder. 


LAST MONTH, we discus.sed the impor- 
tance of rudder in aerobatics and how to 
avoid unwanted mixing of rudder input 
into aileron or elevator. Now that we've 
“fixed" our rudders. I'd like to walk you 
through your first rolling maneuvers, c.g., 
slow and point rolls. 

When I look back on my own experi- 


ence, I remember first practicing point rolls, 
then going on to slow rolls. Having heard 
that one should start with slow rolls, then go 
into point rolls, I realized that cither would 
probably work quite well. In retrospect, 
however, I recommend that you start with 
slow rolls then develop your skills on the 
point rolls. 


Before you learn any new maneuvers, 
you should recognize the basic components 
and practice by holding your transmitter 
and mentally reviewing what will be re- 
quired for that particular maneuver. For 
example, for a slow roll, you should choose 
a direction, i.e., left or right roll. (I chose 
right because I felt that I might execute a 


A New Flight Pack Battery & Charger 

AEROCELL 


Aerocell is a 0.9 amp. hour battery, which out-performs larger NICAD 
packs. By taking a digital volt meter reading (6.35 to 5.25 volts) the flier 
knows exactly where the state of charge is. No more guess work with 
cycles and memory problems. Our two step auto charger provides 
maximum performance. 


Rugged construction 

■ High impact plastic 
case and cover resists 
cracking 

• Will not chip or 
deteriorate 

No memory 

■ Unlike NICAD which 
may have "memory 
effect," Aerocell 
batteries deliver full 
capacity regardless of 
previous use. 



PATENT PENDING 

Thoroughly Flight Tested Sold in Systems Only 


Long Shelf Life 

■ Aerocell batteries 
remain charged for 
more than a year at 
room temperature. 

Battery $18.95 

Charger $64.00 

Major Credit Cards 
Accepted 

407 Commerce Way #2A 
Jupiter, FL 33458 

FAX (407) 744-0337 
Phone (407) 575-0422 
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Note: to really add polish to your slow rolls, add some up elevator at position B " and position “ H . " 
This will help correct lor a slight heading change caused by rudder, and it will help keep the nose up . 
You may want to start your first slow rolls by pulling nose up slightly and “ arching " the maneuver. 
As you become more proficient, you 'll straighten the line. 


I Most, it not all. right rudder has 
I been removed. Finish roll to level. 


E Now inverted, hold only enough 
down to maintain altitude 


Start 


to remove elevator. 


F AII elevator 
input has been 
removed. Start to 
add right rudder. 


G Like postion 
“C. " Start to 
remove right rudder. 



hotter maneuver against propeller torque.) 
Then, as you roll to the right, slowly add left 
rudder to hold the nose up. 

As you go past 90 degrees, start to re- 
move rudder and add down-elevator. As 
you approach 180 degrees, all rudder input 
is removed and you should just have some 
down-elevator. As you approach 270 de- 
grees, start to add right rudder while you 
remove the down-elevator. Finally, as you 
finish the full roll, remove the right rudder 
gently so the tail doesn't "higgle.” 

As you can see. a properly executed slow 
roll is a very complicated and difficult ma- 
neuver. After you've mentally prepared 
yourself by practicing a few times and you 


can fly through the maneuver completely in 
your mind, it's time to go to the flying field 
and try it out. 

I believe in a "building-block" approach 
that utilizes steps to achieve a goal. In other 
words, don't try the entire slow roll at once. 
Build the maneuver step by step. Review 
sketches “A" through "I" for the nine-part 
breakdown of a slow roll. 

The first day. you may only get to the 
1 80-degree step. It may take a week or so to 
end up with some proficiency doing the full 
slow roll. (By the way. a slow roll should 
take about 5 to 6 seconds. ) When you can go 
though the full slow roll, try it in the other 
direction, i.e.. if you learned starting from 


I End straight and level, on 
the same heading as you 
held at the beginning of the 
maneuver. 


left to right, now practice from right to left. 

When you 're comfortable w ith slow rolls, 
try the point rolls. A four-point is simply a 
slow roll in which you hesitate every 90 
degrees: an eight-point, every 45 degrees. 
Wasn't that easy? Until next month.... 
Here's one last thing. I didn’t get all the 
details quite right in my discussion of the 
FAI Championships in my April column. 
David Von Linsowe's plane, the USA Star 
(Mistriss 4). used ProPower fuel sold by 
Logghc Stamping Co.* 

• Here's the address of the company mentioned in 
this article 

l.oRghe Stamping Co.. 16711 Thirteen Mile Rd . 
Fraser. Ml 48026, ■ 



The Next Generation of 
Sport & Aeroba 


•Performance 

rcraft 


THE AIRTRAX SERIES 


See your dealer first; 

if he can't or won't 
assist you, call direct! 


5% Prebui 

i .i. ^ X .. 


L&R Aircraft Ltd. 1 3645 Fisher Road, Burton, OH44021 (21 6) 834-1 578 Mode in the USA 
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Air Scoop 







This month's “Scoop” is dedicated to two long-standing, springtime. R/C traditions— the WRAM 
show in White Plains, NY, and the Toy and Hobby Fair in Nuremberg, Germany. Featured here are 
just some of the interesting, new products for '92, proving that both sides of the Atlantic are 
prolifically producing hobby products! 


Ill 

Although Herr Graupner is “his 
eminence” in European model- 
ing, he’s also a down- 
to-earth modeler him- 
self. (The photo of Herr 
Graupner and yours 
truly was taken in 
Graupner’s gymna- 
sium-size booth at the 
Nuremberg Show.) 

Pictured here is the 
new 51-inch-span 
Graupner Klemm 25— an all- 
balsa kit designed for electric 


gear-reduction power. According 
to Dave Martin of Hobby Lobby, 
however, it can easily 
be converted to glow 
power. This little beauty 
should prove very 
popular in the U.S., 
not only because of 
Graupner’s reputation 
for high-quality, well- 
engineered kits, but 
also because of the 
Klemm's likeness to the vener- 
able Fairchild PT-19. 


ROBBE 
CRLIBRR 

Frank Heinrich, general manager of Robbe’s 
U.S. operations, holds a beautifully finished 
version of the high-performance Calibra. 
Designed for use with radios that have 
mixing capabilities, the model has a white 
Plura fuselage (the Pro version has an epoxy 
fuselage); skinned wing-cores; a factory- 
cut tail-plane mount that ensures proper 
incidence; and a precisely cut fuselage nose 
that provides proper motor-thrust settings. 


One of the highlights at 
Nuremberg was see- 
ing — and hearing — the 
German prototype FD 
3-64 turbojet perform. 

The unit, which weighs 
36 ounces and is about 
5'/2 inches in diameter, generates 7 pounds 
of static thrust and only 75dB at 7 meters 
(23. 1 feet). The FD 3-64 runs on diesel or 
kerosene fuel and can be throttled down to 
an idle. For starting, the engine is spooled 
up using an ordinary hair dryer (heating 
element removed) and primed with pro- 
pane. Throttle speed is controlled by an 
ESC-govemed fuel pump. Production will 
start in eight to 12 months, at which time 
distribution announcements will be made. 


High-Tech 
Balancing Act 


It didn’t surprise me that one of the most 
high-tech items at the show was in the 
Graupner booth. The mechanical man's 
arms are hooked up to a much-guarded 
box on the back of the bike. The box 
obviously contains an all-new leveling/ 
gyro system. The system is so sensitive 
that the man and the bike stay upright to 
almost a full stop! The connections be- 
tween the box, the arms and the handle- 
bars were amazingly smooth, resulting 
in almost instantaneous movement. 
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Air Scoop 








MOM S IN 
CONTROL 


Modern computer radios are 
true feats of electrical engi- 
neering but, with their many 
“long-stem” microswitches, 
they do resemble metal pin- 
cushions. Soon, courses in 
“transmitter braille” will be 
necessary forthose who don’t 
want to bump the wrong 
gizmo while flying a ducted- 
fan model at 150mphormore. 
RCD's new Master Onboard 
Multi-mix (MOM) eliminates 
this problem. It works with 
most popular AM and FM R/C 
systems — no special setups 
required. Just plug the ser- 
vos into it, and then plug it 
into the receiver. The six 
mixers in each of MOM's 
three memories provide a 
total of 18 possible combina- 
tions. The unit also features 
direct throttle control, a 
battery-safety lock-out, a lost- 
plane finder (audio) and a 
transmitter-signal-loss com- 
pensator (a true fail-safe de- 
vice)— allforan impressively 
low $129.95! Want to know 
more? Get in touch with RCD 
at 9419 Abraham Way, 
Santee, CA 92071; (619)499- 
1112; Fax (619) 449-1002. 


ROBBE 
FUTURA 
IS HERE 


It took a team of Schluter en- 
gineers two years to develop 
the new Futura heli. Robbe 
sought advice from world- 
class pilots to create a versa- 
tile machine that could be 
flown by FAI experts and nov- 
ices alike. As you can see. it 
has straight-line linkages that 
run directly from the servos to 
the various components, and 


tion; a precision mechanical 
mixer that makes electronic 
mixers unnecessary; a hex- 
agonal tail boom for supe- 
rior strength; tail-rotor con- 
stant drive; and a new, en- 
larged fan to cool today’s 
high-performance engines. 
Further details are available 
from Robbe Model Sport 
Inc., 180 Township Line 
Rd.. Belle Mead. NJ 08502; 
(908) 359-21 15. 


this provides extremely posi- 
tive control. The Futura also 
features a main rotor that you 
can adjust to rotate in either 
direction; a “toothed" belt 
drive that minimizes vibra- 


I came across an interesting, 
new (to me) company at the 
Nuremberg show — Peer Mod- 
els Ltd. of Israel. They're re- 
ported to offer an extensive line 
of high-quality, reasonably 
priced balsa kits. Hobby Lobby 
International plans to import two 
models. One of them is a 63- 
inch-span 1 91 5 Vicomte with a 
729-square-inch wing area (per- 
fect for a .60 to .90 4-stroke). 
My favorite, the Dalmation Lady, 
is a 2-meter thermal or slope 
soarer for competition or sport 
flying. (Keep in mind, that’s my 


girl-dog Luna photographed at 
the flying field. Spots included 
with Luna only.) Watch for more 
kits from Peer Models, or con- 
tact Hobby Lobby International 
Inc., 5614 Franklin Pike Cir., 
Brentwood, TN 37027; (615) 
373-1444. 
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This Vs-scale version of the 
beautiful Sukhoi will be avail- 
able from Byron Originals in 
June. It has a 62-inch span, a 
740-square-lnch wing area 
and requires a .60 to .90 2- 
stroke or 1.20 4-stroke en- 
gine. To keep things light, 
the Sukhoi will feature fiber- 
glass fuselage and a built-up 
wing, and its retail price will 
be less than $300. 



SCALED-DOWN 

SUKHOI 



One look at this man. 
and it's plain to see 
that he's obsessed 
with perfection. Bob Violett. who’s fa- 
mous for the high-quality, beautiful pre- 
fabrication in his kits, has teamed up with 
Henry Nelson of Nelson Competition En- 
gines toofferducted-fan enthusiasts maxi- 
mum horse power anil reliability. The 
BMV .91 features a one-piece case with 
an integral exhaust manifold, a one-piece 
carburetor body with a drum-rotor 
backplalc. and a front spool for either 
Viojet or Dynamax fan units. Bob Violett 
Models claims that the .9 1 's idle, transi- 
tion and top-end power are better than 
those of any engine available; it will out- 
last them all. loo! With Mr. Violett's 
reputation forextensive testing, this claim 
could prove true. Contact: Bob Violett 
Models, 1 373 Citrus Rd., Winter Springs. 
FL 32708; (407) 365-4727. 




Get Smart & 
Be Safe! 


SR Batteries 
Inc. has used 
its military and 
aerospace ex- 
perience to de- 
velop the highly 
sophisticated, mi- 
crocomputer-controlled Smart Charger/ 
Cycler. It can charge from two to 28 cells 
using peak aw/temperature detection. The 
Smart Charger monitors the batteries; if 
they become too hot, it shuts down. Its 
other features include: a digital ammeter 
that reads up to 250 amps; a software 
program that can be upgraded; reverse- 
polarity protection; 
a "smart" cooling 
system: an audio 
alert system; and 
computer-grade 
components. For 
fun-fly enthusi- 
asts, SR also offers miniature flight packs 
that can cut onboard pack weight in half. 
For more information, contact SR Batteries 
Inc., Box 287, Bellport, NY 11713; (516) 
286-0079; Fax: (516) 286-0901. 



2 IAETER 


WINDSURFER 



Wing 5pan: 
Wing Area: 


' Sheeted and cap 
r r>tnp wtngi», flat l*ottom 
* with wash out. Plug-in 
^ wing* for eae>y transportation 

Plug-in and flying stab. canopy, are 
Juot a few of the feature* of the windsurfer. 

76 Vz in. lentgh: 42 tyfe In. 

544 sq. in. Airfoil: Flat Bottom 

Highllft 


WINDSURFER WO 

Wing 5pan: 9b */z in. Lentgh: 45 In. 

Wing Area: 1 90 sq. in. Airfoil: Modified 205 


EZ-f GLIDERS 



Wng Span: lb 1* in. Hot. Flying Wt.: 26 ounces 
Wng Area: 544 sq. in. Airfoil: Modified 205 


El 2 100 

A larger version of the EZ-1. easy build trig with turbulator 
apar*. an open claes glider that can perform with the beat of 
them. Plug-in wing* for easy transportation. Stress for high- 
olert*. 

Wng Span: 06 V 2 in. Est. Flying Wt.: 45 ouncee 

Wing Area: 790 sq. in. Airfoil: Modified 205 


TERCEL 

GRENADE LAUNCHED 



Wmq Span; 50 in. Flying Weight:!! 'fe ounces 
Wing Area: 275 m. In. Airfoil: Modified 205 

Lentgh: 31 'A In. 



Wing Span: 50 V* in. Est. Flying Wt.:11 Vz ounces 

Wing Area: 270 sq. in. Airfoil: Modified 205 


KASTAWAY 



Wing Span: J/ 59 inched 

Wing Area: 360 square inches 

Est. Flying Weight: 15 ounces 

Airfoil: Modified 205 


BRIDI AIRCRAFT DESIGNS, INC 

23625 Pineforesl lone 
Harbor City, (olifornia 90710 


( 213 ) 326-5013 549-8264 



JUNE 1992 17 












Hints & Kinks 


'l 




JIM NEWMAN 


Model Airplane News will give a tree one-year subscription (or one-year renewal il you already subscribe) lor each idea used in 'Hints S Kinks * Send a rough sketch to Jim 
Newman c/o Model Airplane News. 251 Oanbury Rd . Wilton Ct 06897 BE SURE YOUR NAME AND ADDRESS ARE CLEARLY PRINTED ON EACH SKETCH. PHOTO. AND 
NOTE YOU SUBMIT Because ol the number of ideas we recerve.we can't acknowledge each one. nor can we return unused material 



THIRD HAND FOR COVERING 

A supportive “third hand" is always useful — especially when you have to 
cover a wing. Cover your workbench with a soft cloth to avoid damaging 
the wing, then stack pillows on the wing to hold it while you stretch the 
covering. (You could also weight down the wing with telephone directo- 
ries.) Chuck Stobaugh. Morrillon, AR 


kX-*l 

TWO-LEGGED PINS 

To a 1 1 /a-inch T-pin, solder another pin from which the head has been 
removed. If you make the distance between them (X) fit popular sizes of 
stripwood, you'll be able to use this two-legged pin to straddle the strips 
and hold them securely on your building board. (The pins can be pushed 
into Celotex- boards quite easily.) 

W.C. Hollingsworth, Kennett Square, PA 



STOP CRACK SPREAD 

If your plastic cowl is cracked, there's a way to prevent the crack from 
getting longer. “Stop-drill" a ’/le-inch hole right at the end of the crack. 
The hole will prevent the crack from lengthening until you have time to 
repair the cowl properly. David Rincon, Bogota, Colombia 



CUSTOM SANDING BLOCKS 

Pick up a bag of inexpensive 80-grit Carborundum* from your local crafts 
store. Coat wooden blocks and dowels with white glue, then roll or pat 
them into the grit and allow the glue to dry. The shapes of the sanding 
blocks you make are limited only by your imagination. 

Don Olsen, Buckley, Ml 



REMOTE SWITCH OPERATOR 

Make this remote switch operator for your floatplane by cutting a thick, 
fiber, faucet washer (a), as shown. Make sure the square hole fits tightly 
around the switch knob (c). Screw the threaded wire rod into an undersize 
hole in the washer, and pass the other end through a piece of Nyrod or 
bail-point pen tube (b). To keep the assembly watertight, plug the Nyrod 
with petroleum jelly. Barrie Reaby, Black Rock, Victoria, Australia 



KEEPING HINGES "UNGLUED" 

Keep a couple of small birthday candles in your workshop. Before you 
glue hinges into place (especially with epoxy), drip candle wax all over 
the hinge knuckle to seal it against the glue. (It's easy to scrape off the 
wax when the hinge has been securely glued into place.) 

Chris Hamilton, Hamilton, Ontario, Canada 
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Pilot Projects 


n 


A LOOK AT WHAT OUR READERS ARE DOING 


BYRON BASHING 

After he damaged his stock Byron F4U Corsair, Gene Barker of Downs, IL, made his 
model into this beautiful Cook Cleland F2-G racer. To modify it, he just lowered the aft 
turtle deck, added a Byron P-47 canopy and added the air scope to the engine cowl. 
Gene says the Quadra 50-powered model has the same flying characteristics as the 
stock kit, but now it really turns heads at the field. We think Gene’s F2-G is a fine 
example of the kit-bashing art. 


TANK-BUSTER 

Jim Wilkinson of Panama City, FL, poses with 
his scratch-built Ju-87B Stuka dive bomber. 
The '/6-scale, 91 -inch model is powered by a 
Super Tigre 2500 engine with a C&H electronic 
ignition and a homemade muffler. Jim says 
that the fully detailed, 20-pound model can fly 
and land very slowly. On landing, the front 
canopy opens, flaps extend 45 degrees and a 
microswitch turns on the landing light. Jim 
built the model from his own plans! 


MARCHETTI MENSCHEN 

This photo of an SIAI Marchetti SF 260 squadron at Lowental airport 
in Bodensee was submitted by Norbert and Hans Hanser of 
Friedrichshafen, Germany. The Menschen (people) are (left to right) 
Hans Hanser, Marc Tomaschko, Alfred Tomaschko and Norbert 
Hanser. The four identical, Vs-scale models were scratch-built from 
original factory drawings and have fiberglass fuselages and sheeted 
foam wings. Each plane spans 65 3 /4 inches, weighs 11 pounds and is 
powered by a Moki 25ccm (1 .52c.i.). If the formation flies as well as it 
looks, these German Piloten (pilots) should be proud. 





SEND IN YOUR 
SNAPSHOTS 

Model Airplane News is your magazine 
and, as always, we encourage reader 
participation. In "Pilot Projects," we 
feature pictures from you— our read- 
ers. Both color slides and color prints 
are acceptable. 

All photos used in this section will be 
eligible for a grand prize of $500, to be 
awarded at the end of 1992. The winner 
will be chosen from all entries published, 
so get a photo or two, plus a brief descrip- 
tion, and send them in! 

Send those pictures to: 

Pilot Projects, Model Airplane News. 251 
Danbury Rd., Wilton, CT 06897. 
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Pilot Projects 




TWO OLD-TIMERS 

From Ranier, OR, come 73-year-old Martin L. 
Johanson and his 29.5-inch-span, true-to-scale 
Fokker D-7. Mr. Johanson writes: “Having been born 
in 1918, I grew up with those old crates." Mr. 
Johanson builds from scale drawings, and he's cur- 
rently working on a 30-inch wingspan SPAD-13. 


ALBUQUERQUE ALERT 

On watch in the Southwest are Greg Anixter and 
Jim Daniels' Violett Aggressors preparing to 
scramble in defense of the New Mexico skies. Ac- 
cording to Greg (builder of the desert-scheme ver- 
sion), even at the 5,500-foot altitude, the perfor- 
mance of both models (one with a BVM .82 and 
the other with a KBV .72) is outstanding. The guys 
love putting on shows with their Aggressors; the 
latest was a benefit for the “Toys for Tots" pro- 
gram in their area. 


WACO UNDER THE INFLUENCE 

Is the pilot of this plane drinking? Last year, Captain Ulrich V. Hanus re-discovered 
his love of modeling and built this Pica Waco YMF-3, which is powered by an O.S. .91 
4-stroke and finished with Randolph dope and litho aluminum. It’s a good thing Hanus 
doesn't take after his Waco pilot, because he loves aviation so much that he flies 
Boeing 737s for a living! 
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TANDEM 


ENGINE 


"ARROW" 


IT WAS IN May '62, as I perused a pile of 
aviation magazines, that / read about a little- 
known WW II German aircraft. The article de- 
scribed a unique twin-engine aircraft with en- 
gines mounted in a push! pull configuration: it 
was reportedly the fastest propeller-driven air- 
craft developed during the war. The war ended 
before the many versions of this spectacular 
fighter/ bomber could be made operational. It 
was the Dornier-335 Arrow. 



What an R/C scale model it 
would make! I addressed a letter to 
Domier-Werke in Friedrichshafen. 
Germany, requesting scale draw- 



With both engines singing and the gear neatly tucked into 
place, the Arrow streaks by. 


ings and information that would 
enable me to design an R/C scale 
model of the Do-335. In hopes that 
my inquiry would cross the desk of 
a sympathetic reader, or even a 


fellow modeler, I en- 
closed pictures of my 
French Caudron 
C460 Racer. (The V-t-scale 
Caudron weighed 
8'/: pounds, car- 
ried an Orbit 10 
radio and had 
picked up trophies 
in national com- 
petition.) It was 
like fishing — 
nothing to do but 
wait! 

It was an exciting moment when, 
after after three long weeks. I re- 
ceived a large envelope from Ger- 
many! Inside were scale three-view 
drawings, fuselage sections, air- 


Test pilot Ray Doan (holding the transmitter) and I pose with 
the Dornier-335 alter another successtul flying session. 


foils and data on wing washout. To 
top it off. black and white photos of 
the Do-335 were included. Bingo! 

The photos were of the “V3,” 
the third prototype aircraft, which 
was devoid of the armament and 
landing lights that were included 
on later versions. A close study of 
the photos with a magnifying glass 
revealed that the swastikas had been 
removed by postwar German 
censors. 

Powered by two K&B* 45s and 
sporting handmade electric retracts, 
my 70-inch, '/s-scale Do-335 flew 
that year. Since I built that model. 
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The model requires some degree of construction expertise, but it has been 
designed for builder/fliers who would like to scratch-build a unique, twin-engine 
scale model that doesn’t have the inherent problems associated with twins. 


excellent, scale, three-view draw- 
ings have been published, as have 
detailed booklets covering the 
many modifications of the full- 
scale aircraft. (For those who are 
interested, documentation sources 
are listed at the end 
of this article.) 

The abundant 
fin and rudder area 
provides excellent 
rudder response, 
but the cuneiform 
tail section does 
have some nega- 
tive attributes! The 
full-scale Do-335 was equipped 
with a rugged, hydraulic, shock- 
absorbing tail-bumper system, and 
the whole lower fin and rudder 
could be jettisoned with explosive 
bolts if a gear-up landing was an- 
ticipated. Should the pilot elect to 
eject, explosive bolts could also be 
called upon to separate the aft pro- 
peller from the airplane, thereby 
saving the pilot from passing 
through the propeller. 

As of this writing. I've built and 
flown four '/lo-scale renditions. We 
were putting model number three 
through “gear-down" flight tests 
when it had a midair! Tom Kra- 
sin's Corostar-40 came in at two 
o'clock and passed under the 
Domier, ripping off its main gear 


units and much of its lower wing 
skin. The Corostar spun in. The 
335. with both engines still oper- 
ating, was 12 ounces lighter and 
still flying! Ray Doan, who was 
piloting the 335, commented that 


the plane had become a “floater” 
as he made a “nose-wheel-only" 
runway landing! (The landing 
cleaned off the lower fin ! ) A team 
search of the field adjacent to the 
runway recovered both Spring 
Air* main gear units, which had 
fallen free after impact. 

The model requires some de- 
gree of construction expertise, but 
it has been designed for builder/ 
fliers who would like to scratch- 
build a unique, twin-engine scale 
model that doesn't have the in- 
herent problems associated with 
twins. An additional benefit is 
that you can fit this 56-inch-span 
model intoamedium-size station 
wagon without having to dis- 
mantle it! 


CONSTRUCTION 

Study both plan sheets and note 
that the bulkheads and ribs have 
been arranged near the sheet edges 
to make tracing them onto tem- 
plates or construction material 
easy. Weight- 
saving con- 
struction aft of 
the center of 
gravity (CG) is 
of major im- 
portance when 
building this 
model. Use 
light 4- to 6- 
pound balsa throughout; only the 
main wing spars are of medium- 
hard balsa. Lightening holes should 
be made where shown. The plans 
also include some building sugges- 
tions, but experienced builders may 
want to use their own methods. 

This '/lo-scale model was de- 
signed and flight-tested using two 
engines of equal size so that the 
plane would stay airborne if either 
engine failed. You'll need nose bal- 
last, so always pick the heaviest 
engine for the tractor spot to reduce 
ballast requirements. The scale high 
thrust line in front will allow some 
engines to be inverted inside the 
cowl. A 40-size engine up front 
will add no additional weight. My 
four models use O.S.* Max 25FP 
engines. The available space 
for the 6-ounce fuel tank is 
fixed by design and must be 
taken into consideration if a 
larger fuel-burner 
is placed upfront! 

1 installed 
standard Spring 
Air retracts on all 
my models, and I 
used the heavy- 
duty unit for the 
shock-mounted 
nose wheel. 

FUSELAGE 

Trace and cut out 
the parts. Bulk- 
head halves can 
be nested to save 
material. One- 





DORNIER-335 

(V3) 


TYPE: 

Scale Twin WWII 
German Fighter 

SCALE: 

’/to 

WINGSPAN: 

56 inches 

LENGTH: 

56 inches 

WING AREA: 

600 square inches 

POWER: 

O.S. Max 25 (2) 

FUEL CAPACITY: 

12 ounces 
(2 6-ounce tanks) 

GROSS WEIGHT: 

8.75 pounds 

WING LOADING: 

33 6 ounces per square 
foot 

RADIO: 

5 to 6 channels (rudder, 
elevators, ailerons, 
throttles, retracts, 
optional Haps). 

CONSTRUCTION: 

built-up wood 


piece bulkheads are less work, 
but they result in considerable 
material waste. The bulkheads 
are rather flimsy to work with, 
but the final structure will prove 
quite rugged. The plywood parts 
are one-piece and cut apart where 
indicated. Make fuselage part FI 0 
and wing part W! at the same 
time, and match-drill the holes 
for the two '/a-inch wing dowels 
in them. 

Pin the crutch over the wax- 
paper-protected plan, and glue 
the aft fuel-tank support in place. 
Epoxy F20 to the aft tank support 
and epoxy the two '/i6-inch ply 
braces in place. Proceed with the 
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bulkhead placement, taking 
care to insert scraps of 
'/i6-inch balsa in the crutch 
area to provide the slot for 
inserting the '/is-inch ply 
wing saddle beam later. 

Avoid gluing the small 
scraps to the crutch and the 
bulkheads because the scraps 
must be removed later. 

Fit the backbone and the 
stringers to give the assem- 
bly rigidity, and add the top 
sheeting from F9 to FI9. 

When you add the sheeting 
to the top of the fuselage, 
soak sections of sheeting in 
an ammonia-and-water so- 
lution, and bend them over 
the backbone, but don't glue 
them! Hold each piece in 
place with masking tape, and when it has dried, 
trim it and glue in place. This method will result 
in a very nice fuselage line without the usual 
sanding problem in this area. Don’t remove the 
structure from the building board yet! 

CANOPY 

The canopy can be framed up while the upper 
fuselage is still on the crutch. Cut the plywood 
frames and use wax-paper glue barriers as you 
clamp F4C to F4 and the Y' 2 -inch ply rear 
canopy frame to F9. Wax paper should also be 
placed under the twoYisx '/ 2 -inch balsa 
canopy-base pieces. Canopy frames are cut 
out of 732-inch ply and tack-glued with CA. Re- 
glue w ith epoxy when the frame-up looks right. 
Provide for the canopy hold-downs. Attach 
J /32-inch pre-formed sheet balsa to the front of 
the canopy, and remove the unit from the fuse- 
lage. 

If desired, canopy blisters can be made. Cut 
a teardrop-shape hole in the center of a piece of 
'/->x8-inch-square plywood. Take a piece of 


.01 5-inch-thick butyrate sheet 
that’s 5 inches square, and 
center it over the cutout. With 
masking tape, tape all four 
edgesdown. Heat the butyrate 
in an oven or with a heat gun 
until it sags, and force a tear- 
drop-shape wooden plug into 
the butyrate and through the 
cutout. A vacuum cleaner can 
also be used to draw the soft 
butyrate through the cutout. 
Make the two side pieces with 
the blisters that allow space 
for the rearview mirrors. 

Silver MonoKote* can be 
used for the mirrors: they add 
a nice scale touch! Paint the 
ply frames (color 82), before 
attaching the butyrate sections 
with RC-56glue. 1 placed prc- 
painted automotive striping tape (color 82) over 
the seams. 

TAIL GROUP 

While the upper fuselage is still on the building 
board, make the stabilizer and upper fin of light 
'A-inch balsa sheet. Fit I9A, I9B, 19R and SI 
to the stabilizer and upper fin. Use wax paper as 
a glue barrier as you construct the removable 
tail section in place. Trim the pre-formed Yu- 
inch balsa sheet to fit over 19A and 19R, and 
allow it to overhang F20. Remove the tail unit 
and inlay the two 'A-inch ply pieces, assembled 
with the 4-40 blind nuts, so that they’re almost 
flush with the underside of the stab. The two 
Yu-inch ply mating fuselage pieces will be 
epoxied in place later after careful fitting to the 
fuselage. Epoxy the pre-drilled ' A -inch ply 
torque-rod bearing to F20. 

RETURN TO THE FUSELAGE 

Remove the upper fuselage from the building 
board, and fit the two wing-saddle beams in the 



Protect the plan with wax paper, and 
begin by gluing upper bulkheads to 
the crutch. 



Aft tank support and the two-ply braces have been 
epoxied in place over the crutch. Use epoxy spar- 
ingly in the aft section to avoid excess weight. 



Pre-formed 3 fa -inch balsa sheet is added over the 
backbone before removing the structure from the 
building board. 



The removable tail section is constructed in place 
over the crutch. (For ease of construction, the em- 
pennage on my fourth model was changed to light- 
weight 'A-inch balsa sheet.) 

slots and alongside the crutch. Clamp and glue. 
Make up the front firewall (FFW), including 
the blind nuts for the motor mount. Fit FFW 
over the '/is-inch ply beams, and make sure the 
assembly is at a right angle to the crutch. Epoxy 
the firewall in place. Glue in the lower bulkhead 
sections and add the aft stringers. 

Lay out F5 and make cutouts to accept the 
servos to be used. Epoxy F5 in place. The 
servos are mounted on 'A-inch ply (with sup- 
ports). which is epoxied in place above F5. 

The wing-saddle area and fillets are com- 
pleted after the wing has been trial-fitted to the 
fuselage. 



COWL 
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The upper hatch and canopy frame can also be 
built over the crutch. A coffee can was used to pre- 
form ammonia/water-soaked balsa sheet for the 
canopy front section. 


The wing saddle beam ffis-inch ply) is fitted into slots 
and clamped before gluing to the crutch. 


Lower bulkhead sections are glued into place. 


The nose-wheel doors are made of pre- 
formed '/32-inch sheet balsa with ply stiffeners. 
A door-frame assembly can be made up with 
'Ax '/ 2 -inch medium-hard balsa and with tem- 
porary cross-braces. The doors and hinges are 
Fitted in the frame and the cross-braces re- 
moved. The 'A-inch music-wire hinge pin is 
pulled to remove the doors. The door-frame 
unit can then be glued in place. The ply door 
operators are installed as an assembly and can 
be easily taken out by removing the two 4-40 
bolts that hold part C to F8. 

The upper hatch is made in place with F6 
('/s-inch ply), which is the hatch base. The 


hatch also uses formers FI, F2 and F3, which 
give form to the '/ 32 -inch pre-formed balsa- 
sheet covering. The lower hatch hides the 
retract-gear servo and is made in a similar 
manner. 

Lay in the Nyrod sheaths for the '/i6-inch 
music-wire control rods and throttle cable to 
the aft engine. 

The aft radiator section can be made up as a 
separate piece and epoxied into place after 
painting. 

WING 

Trace and cut out a set of ribs, noting the 


construction tabs and material specified. Trace 
full-length ribs from leading edge to trailing 
edge, making sure to include all lines showing 
where to cut the rib off to make the flap and 
aileron ribs. (Raps are optional.) Finish-sand 
the ribs in pairs. Add the '/is-inch ply doublers 
to ribs 4 and 5, taking care to make a “right" and 
“left" set! Make the ply dihedral braces. (Note: 
wing part W1 and fuselage part FI 0 should be 
match-drilled for the two 'A-inch wing dowels 
before either part is attached.) 

Select two 'A-inch-square medium-hard 
balsa spars and glue them to W2 to make up a 
full-span lower spar. Cover the plan with pro- 
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Dornier 


335 
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tective film and proceed. Secure half the lower 
spar to the plan with pins or weights, and 
support the other half to hold it off the building 
board. Position the ribs on the spar, cutting 
each rib off to make the flap or aileron rib as 
you go. Rib I is slanted from perpendicular. 
When setting ribs 6, 7, 8 and 9, provide for the 
tip washout by support- 
ing rib 9 as indicated on 
the plan. — . . 

Add the tapered aile- 
ron sub-spar and sub- 
leading edge. The 7if>x 
'/4-inch spars can be 
slipped into place. Add 
the '/s-inch sheet-balsa 
tips and tip frames. The 
'/4-inch-square medium- 
hard balsa upper spar is 
placed, and any missed 
joints get a final shot 
of CA. 

Remove the panel 
from the building board, 
and proceed with the 
other half of the wing in 
the same manner. W3 is now glued in place to 
support the aft center section, and rib parts I A 
(a doubler) and I B (a center-section filler rib) 
are added behind W3. W I is fitted in place and 
tri-stock supports are added. Shear webbing is 
now added out to rib 6. 

The upper wing skins are made of lightly 
sanded '/i6-inch sheet balsa. Attach the two 
upper skins, adding the filler support at the 
center section. The wing can now be completed 
by working from the underside. Add belicranks, 
control rods, retract mounts, air lines, aileron 
hinge supports, etc. Add the bottom wing skin, 
but don't open the wheel wells. 

The fiberglass main-gear doors are made up 
before the wheel-well/strut openings are cut 
through the lower wing skins. Use masking 



The nose wheel door frame is made with temporary 
cross-braces and pre-lormed 3 /3! inch balsa sheet. 
The nose-wheel doors were made as one piece, 
then sawed apart. 



The lower front hatch hides the retract servo and 
valve. The underside of F5 is shown with the three 
servo cutouts. 


tape around its outside edges to put a piece of 
MonoKote over one lower wing panel. There's 
no need to remove the plastic backing on the 
MonoKote. Proceed to lay up 6-ounce glass- 
cloth/resin over the MonoKote for an area large 
enough to overlap the wheel/strut cover. When 
the cloth/resin has cured, it can be peeled off 
(the MonoKote acts 
as a parting agent). 
The MonoKote can 
be used on the other 
wing panel. 

Trace and cut out 
the gear/strut covers. 
The wheel and strut 
wells are now open, 
and the fiberglass 
wheel covers will fit 
nicely to the wing 
contour. 

Where the wing 
trailing edge fits the 
fuselage is a section 
that will have to be 
completed by fitting 
the wing to the fuse- 
lage and blending the formers and sheet balsa 
for a satisfactory fit. 

Open the access holes to install the flap hinges. 
The 74-inch balsa tri-stock leading edge and 
stall-breaker inboard leading edge are added, 
shaped and sanded to blend with the wing skins. 

Flaps and ailerons are trial-fitted but not 
attached until after painting. 

FINAL ASSEMBLY/FINISHING 

Apply 7-t-ounce (or lighter) glass cloth/resin or 
your preferred painlablc covering material. 
Mask off and spray the camouflage pattern. 
Rudders, elevators, ailerons, flaps and gear 
doors are all painted before assembly. 

Add details, i.e., exhausts, carb intakes, nu- 
merals and insignias. A marking pen can be 
used for panel lines. Coat the whole model with 
flat clear to enhance the colors. 

FLYING 

The pusher propeller should be the lightweight 
Zinger* 9x6 in conjunction with a standard 
Carl Goldberg Models* spinner. (The plans 
show a scale, longer spinner that can be made of 
foam for static display.) 

Attach a heavier Master Airscrew* 9x6, a 
Higley Heavy Hubandastandard Carl Goldberg 
spinner to the tractor engine. 

Add shot ballast to the inside of the front cowl 
to establish the correct CG without fuel. 


gu sn u y g r " 



Fiberglass cloth P/t-ounce or lighter) being applied 
to the fuselage. 


The aft fuel tank is piped up with the clunk 
forward. Always start the aft engine first to start 
the fuel bum-off in the aft tank, thereby allow- 
ing the CG to creep forward. With both engines 
at full bore, the two 25s put out the equivalent 
thrust of a 60. (Records show that the full-scale 
Do-335 had a higher single-engine speed when 
the front engine was shut down.) When check- 
ing the aft engine at full throttle for fuel draw, 
remember to hold the nose of the ship down, not 
up! It's wise to top off the fuel tanks if extensive 
run-ups have been made during the initial needle- 
valve tweaking! 

The long tricycle gear has considerable drag. 
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Camouflage paints are specified. The fuselage and upper front An inverted 0.S.25FP fitted with a J'Tec manifold has been 
hatch have been masked off and are ready tor color no. 81. mounted in the tractor position. 


DOCUMENTATION SOURCES. 
DORNIER-335 

Schiffer Publishing Ltd. 

1469 Morstein Rd. 
Westchester, PA 19380 

Monogram Aviation 
Publications 
P.O. Box 223 
Sturbridge, MA 01566 

Scale Model Research 
2334 Ticonderoga Way 
Costa Mesa, CA 92626 


so retract it as soon as 
possible after takeoff. 
If the aft engine stops 
early in the flight, 
land the plane as soon 
as possible. If fuel 
isn’t being burned in 
the aft tank, the CG 
will shift to the rear 
as the front tank gets 
lighter! 

With both engines 
singing, the ship will 
put on a most spec- 



ie wing is fitted to the fuselage, and the underside 
center section of the wing is sheeted with 3 fa inch 
balsa sheet, which is blended with the fuselage. 
Wheel wells are opened after the fiberglass well 
covers have been made. 


tacular show, espe- 
cially when the crowd 
calls for a low flyby! 
With its cuneiform tail 
section, it truly appears 
to be an "arrow” as it 
streaks by. If the pilot 
gets carried away with 
the thrill of it all and 
lets a tank run dry, 
there’s no need for the 
frantic trim require- 
ments that are usually 
associated with an 


engine-out situation on a conventional multi 
engine plane. Happy flying! 


*Here are the addresses of the companies mentioned in 
this article: 

K&B Mfg.. 12152 Woodruff /Ur.. Downey. CA 90241 . 
Spring Air Products. H2 Parkhill Blvd.. W. Melbourne. FL 
32901. 

O.S.: distributed by Great Planes Model Distributors, P.O. 
Box 9021, Champaign. IL 6IR26. 

MonoKote : distributed by Great Planes Model 
Distributors. 

Zinger: distributed by J&Z Products, 25029 S. Vermont 
/Ur.. Harbor City. CA 90710. 

Carl Goldberg Models Inc.. 4734 W. Chicago /Ur., Chi- 
cago, IL 60651. 

Master Airscrew: distributed by Windsor Propeller Co.. 
3219 Monier Cir., Rancho Cordova. CA 95742. ■ 
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Gray Budelman's outstanding Live Wire Trainer— a 
deBoit design. He won the “most /lights " award more 
lor attempts than actual flights (he was surely tena- 
cious). Airplane is covered with MonoKote, powered by 
an Enya . 15 and controlled by a JH radio. 


SELIN SGROVE, PA, was an annual meeting place 
for many R/C modelers in the ’50s. It was “the” place 
to show off new equipment or aircraft and a place to 
learn more about the mysteries of controlled flight. 
As such, it became a “mecca” for radio control. The 
Vintage R/C Society has recreated that scene by 
filling the Pennsylvania sky with “ ancient ” aircraft 
designs at its second annual reunion. T’was a 
weekend filled with memories! 


T WO YEARS AGO. the Vin 
tage Radio Control Society 
(VR/CS) became part of the 
aeromodeling scene. The Society, 
originally proposed by Bill 
Winters and Hal deBoit, became a 
viable organiza- 
tion when John 
Worth, former 
AMA Executive 
Director, took the 
idea and devel- 
oped it. Its main 
purpose was to 
preserve airplane 
designs used in 
the early days of 
radio control by 
building, flying 
and enjoying 
those marvelous 
creations. This, of 
course, sounds much like SAM 
(Society of Antique Modelers), but 
it has a significant twist. While 
SAM's main interest is in old-time, 
duration, free-flighl, VR/CS has a 


passion for R/C models designed to 
duplicate full-scale maneuvers. 

The first annual Selinsgrove 
Reunion held in 1990 proved to be 
a huge success — so much so, that 
the organization returned in ’9 1 on 
the Labor Day 
weekend. The site 
was the Penn Val- 
ley Airport — the 
place where Walt 
Good, Hal deBoit, 
Howard McEntee, 
Maynard Hill, 
Al Diem, Fran 
McElwee, John 
Worth and so 
many other radio 
pioneers unveiled 
their latest efforts 
in the '50s. 

Rules for the 
VR/CS are simple: any aircraft is 
acceptable at VR/CS events as long 
as it was designed (published and/ 
or kitted) and flown with R/C be- 
fore December 31,1 963. This cov- 





by ART SCHROEDER 


ersthe most interesting designs ever 
developed for model flight, includ- 
ing a number of free-flights con- 
verted to R/C in the early days. The 
format is basically a fun fly, but a 
simple, low-pressure competition 
was included (more on this later). 

For the record, nearly 40 of the 
faithful showed up with over 60 
airplanes that included the Live 
Wire Champ, Cruiser and Trainer 
(all deBoit designs), Rudderbug, 
Robot, Taurus, Esquire, Multi-Bug, 
Aero 1 5, Propo Cat, Astro Hog (the 
only eligible design still in current 
production — by Sig), Viscount, 
Peashooter, Charger, Big Pappy, 
Beam, Rebel, Miss Fortune X, Mac 
1 7 and others. It appeared that the 
Live Wire Trainer was most popu- 
lar, with no less than six on the 
flight line. 

Perhaps the most interesting air- 
plane was flown by Bob Kopski 
(Mr. Electric for Model Aviation). 
This was a Galloping Ghost- 
equipped Esquire on electric power. 


Above: Rich Tanis readies his Miss 
Fortune under the watchlul eye ot Fran 
McElwee. There are many, many years 
of R/C experience in this duet. Below 
left: Tom Ailes came with an enlarged 
version ol the lamed U-control Jim 
Walker Fireball. Fine llying R/C air- 
plane, but prone to all kinds of unin- 
tended maneuvers on the ground. Mag- 
num 44 power. 


• • • 


A FLIGHT 
DOWN 
MEMORY 
LANE 


• • • 
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For those who don't know what 
the Galloping Ghost is, it's a '50s 
control system in which one actua- 
tor controls both rudder and eleva- 
tor. The system is a pulsing system 
that senses signal on/off percent- 
ages and causes the rudder to swing 
either right or left. At the same 
time, pulse rate can be slowed or 
increased, and this can be trans- 
lated to elevator control. The sur- 
faces are constantly “dithering,” 
with the airplane following the av- 
erage position for pitch and yaw 
(which causes the airplane to 
"twitch a bit" — or “gallop" — as it 
flies; hence the name). Back in the 
early days, the system provided 
dual proportional control very ef- 
fectively and at very low cost. 

That Kopski accomplished this 
with modem equipment, with no 
changes to the equipment itself, is 
so remarkable that the Society 
awarded him its achievement award 
for 1 99 1 . Bob did this with what he 
calls "re-encoder" that plugs into a 
regular receiver. This converts the 
receiver outputs into width and rate 
usable by the old Mighty Midget 
motor/actuator that actually drives 
the surfaces. 

His airplane, the Esquire, is an 
old Midwest kit. It’s a high-wing 
trainer type that's as fine a flier as 
any trainer available today. In 
radio’s early days, we knew we had 


excellent, stable aircraft designs. 
But, much of the time, the very 
unreliable radio link wouldn’t al- 
low us to demonstrate a design's 
full capability. With modem equip- 
ment, the old ships really come 
alive. One could do far worse 
scratching out some of the '50s 
airframes; many are superior to 
1990’s designs. 

This was amply demonstrated 
by Fred Peters with his Aero 15 — 
a John Zaic design. Peters literally 
flew from morning to night for the 
reunion's scheduled three days: and 
rarely did he get more than 500 feet 
from his transmitter. The aircraft 
wasn't particularly fast, but it was 
super-maneuverable, very I ight and 
nearly ideal for small-field flying, 
despite its O.S. .26 4-stroke power. 
Fred surely extracted maximum 
performance from the simple 
design. 


On the other side of the coin 
came Weldon Smith with his origi- 
nal delta design — Talon Zephyr. 
The O.S. . 1 5-powered "diaper" was 
mighty fast and roared through the 
1959 pattern as if on rails. Weldon 
was one of the original 
pioneers indelta design, 
with the Talon series 
originally designed for 
an early AMA open 
pylon event. 

Ed Kazmirski’s 
well-knownTauruswas 
flown by Cosmo 
Petrone in both the fun 
fly and competition. 

The airplane has very 
rakish lines and would 
be in keeping with any- 
thing on today’s flight line. The 
thick-wing bird proved as fine a 
flier as it did back in its ’60s 
heyday. 


the Wav We Were 


The long and short of it. Lou 
Andrews ' legendary Aeromaster has 
been enlarged and reduced by Tony 
Willord. The big one uses O.S. 300 
power, and the tiny one has a G-Mark 
. 10 twin engine. Wilford put on a 
spectacular performance with the 
giant. The norm a I -size Aeromaster is 
still available in a ,60-powered kit 
trom Great Planes. 


Bud Schenck's incredible Live Wire 
Champion has llown over 300 hours. 
Built from the original kit in the 50s, 
the aging bird uses a Fox ukie 
engine. 



How to 

The flying of vintage 

scratch-building is 

251 Danbury Rd., 

Rd., Atlanta, GA 

0 

radio-control air- 

getting started. The 

Wilton, CT 06897. 

30309. 

Get 

planes is a growing 

only difference is 

■ John Pond, 253 No. 

■ Alan Walker, 5 

Started 

facet of the hobby 

that one makes one’s 

4th St., Box 90310, 

Farm Close, Belper, 

that’s fascinating and 

own kit, but it isn’t at 

San Jose, CA 95109. 

Derbyshire, DE5 1RY, 


fun. It’s also very 

all difficult if you 

■ Norm Rosenstock, 

England. 


rewarding since the 

have X-Acto knives 

124 Granada St., 

■ Gleeson Ent„ 1106 


airplanes of the 

and some kind of ‘ 

Royal Palm, FL 3341 1 

lOth Dr. SE, Austin, 


vintage era (those to 

scroll saw, manual or 

(25 percent enlarged 

MN 55912. 


1963) are among the 

power. 

Live Wire Trainer and 

(Most of these have 


finest flying models 


Winter’s Rookie are 

listings of their 


ever designed. • 

The steps to enter 

available). 

availably plans, so 


Unfortunately, these 

VR/SC activities: 

■ Fran Ptaszkiewicz, 

contact them for 


airplanes are no 

1. Join the organi- 

23 Marlee Dr., 

prices.) 


longer available in kit 

zation by sending 

Tonawanda, NY 

3. Purchase your 


form so, to fly one, 

SIS to Joe Beshar, 

14150 (original and 

materials. The local 


you must enter the 

Secretary /Treasurer 

reproduced deBolt 

hobby shop is the 


realm of scratch- 

VR/CS, 198 Merritt 
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Leon Shu I man's fantastic 
enlargement ot a 1947 
ukie—the Secret 
Weapon. Now under R/C, 
the machine can “outlly" 
most designs of the 90s. 
ST 3000 power. 


“One of the moat 
challenging aspects — 
and one rarely seen 
today — in radio 
control is the flying 
of models on rudder- 
only control. This is 
the way we did it in 
the beginning. It will 
surprise many that 
several maneuvers, 
even those that 
usually require 
elevator control, can 
be flown with just 
rudder.” 


I hi 1 Way We Were 

r 

George Plumer flew a Bud 
Atkinson-designed Propo-Cat that 
was a shoulder-wing design with 
Super Tigre power and topnotch 
performance. Many would look at 
it and feel the aircraft was more 
trainer-like than performance ori- 
ented; they'd be wrong! This rud- 
der/elevator design produces some 
of the finest looping maneuvers 
I’ve ever seen and. despite its rud- 
dercontrol. it can deliver very axial 
rolls. That makes it a standout even 
today. 

Still flying on 27MHz (he has 
never stopped), Fran McElwee 
brought his original Robot — a very 
attractive high-wing airplane with 
super performance. The wing has a 
semisymmctrical airfoil and is as 
capable inverted as upright. Power 
was an Enya 35 with a Kraft trans- 
mitter, Heathkit receiver and 
servos. 

A really neat airplane from 
Model Airplane News in 1 936 was 
the GHQ Sportster. This shoulder- 
winger sported a cockpit and fea- 
tured beautiful construction by Bill 
McKee. The real “old-timer" used 
a K&B .45 and Futaba equipment. 
It's strange how something this old 
can have a look so different that it's 
hard to place it in an era; truly, a 
different project. 



The GHQ Sportster by 
Bill McKee. This old- 
time design is from the 
pages ot Model Airplane 
News in 1936. 


Back in the '50s, Bud Schcnck 
(one of the originators of the first 
Selinsgrove get-together) built a 
deBolt Champ. It’s a nice-looking, 
semi-scale rendition of the Aeronca 
Champion. The model should be 
kitted by someone today, since 
there's nothing in the trainer and 
intermediate class that can approach 
the stability, maneuverability and 


reliability of this great airplane. 
The airplane, powered by a 1952 
Fox 35 ukie engine, lives today and 
still goes airborne with its original 
engine. No “hangar queen," this 
one. Bud has amassed 339 hours 
and 15 minutes on the Champ over 
the years and is continuing to the 
500-hour level. I think this may be 
a candidate for the Guiness Book 
of Records. 

The Secret Weapon, which was 
originally designed in 1947 as a 
control-line kit and produced by 
Leon Shulman's company at this 
time, was popular. I suspect it 
could be even more popular in 
Leon's latest version. This sleek 
bird, scaled up two times to a wing- 
span of 80 inches, now sports an ST 
3000 engine. To say that its perfor- 
mance is sensational would be 
understating the case; this one 
was the hottest performer at 
Selinsgrove. Makes one wonder 
what some of the other great look- 
ing ukies would do on radio. 

For at least one design that once 
ran around in circles, we didn’t 
have to wait long for an answer. 
Tom Ailes showed up with a “2x” 
enlargement of the famed Jim 
Walker Fireball. In the air, the air- 
plane was a snappy performer, but 
it was also a handful on the ground 
because of poor landing-gear posi- 
tion for our type of flying. Tom 
indicated the airplane was easy to 
make take off from grass, but a 
tiger on Selinsgrove’s hard run- 
ways. The airplane was powered 
by a Magnum 44. 

One of the most challenging as- 
pects — and one rarely seen today — 
in radio control is the flying of 
modclson rudder-only control. This 
is the way we did it in the begin- 
ning. It will surprise many that sev- 
eral maneuvers, even those that 
usually require elevator control, can 
be flown with just rudder. For ex- 
ample: with a properly trimmed 
airplane, a two-turn spiral dive or 
split-S (trade altitude for air speed) 
will net enough speed on recovery 
to carry the airframe through a se- 
ries of loops. Recovery is accom- 
plished by low throttle and a wide 
turn away from the maneuver. 

In any event, John Harrison flew 
aGuillow Charger rudder only and 
demonstrated a feel for rudder fly- 
ing that was equal to the best in the 


'50s. John is a relative newcomer 
to R/Cing and totally enjoys baf- 
fling his flying buddies with what 
seems to be impossible. Give it a 
try; you may be surprised. 

All the airplanes did well under 
modem guidance and provided the 
many spectators with a history 
lesson and the modelers with a gi- 
ant serving of nostalgia. Indeed, 
one can go home again; VR/CS 
proves it! 

The competition included three 
events flown under the 1959 AM A 
rules for radio-control stunts: Class 
I (Jack Port memorial, for rudder 
only); Class II (Howard McEntee 
Memorial, for rudder/elevator) and 
Class 111 (Ralph Brooke Memorial, 
for rudder/elevator and aileron). 
All three classes used motor con- 
trol. The pattern was flown infor- 
mally before two judges whenever 
an entrant called forjudging. Many 
didn't participate, but many did 
and with these results: Class I: John 
Harrison (Guillow Charger), 132 
pts.; John Stare (Guillow Charger), 
1 19 pts.; Tom Ailes (Midwest Es- 
quire), 45 pts.: Class II: John Stare 
(Mac 17), 1 74.5 pts.; Charlie Yaindl 
( Wall Good Rudderbug), 102.5 pts.; 
Tom Ailes (Vanguard), 70 pts.; 
Class III: Weldon Smith (Talon 
Zephyr), 228.5 pts.; Cosmo Petrone 
(Top Flite Taurus), 19 1.5 pis.; Tom 
Ailes, 90 pts. (Tom brought a fleet 
of six or so airplanes and used his 
R/C Fireball for this class and his 
three third places were a model of 
consistency). 

Everyone agreed that this kind 
of competition without the dog- 
eat-dog quality or pressure was a 
lot of fun. VR/CS intends to keep it 
that way. 

A great time was had by all, and 
the VR/CS intends to do this again 
next Labor Day weekend. A huge 
thank you is extended to the man- 
agement of the Penn Valley airport 
and the members of the host club, 
the Susquehanna Valley R/C Club. 
You can join in the fun by joining 
the VR/CS (contact Joe Beshar, 
Secretary /Treasurer, 198 Merritt 
Dr.. Oradell, NJ 07649; dues are 
$15 and include the Society’s bi- 
monthly newsletter) and building a 
pre-1963 airplane. Those of us at 
Selinsgrove are sure you’ll be happy 
with that project, and we '11 be happy 
to see you at our next reunion. ■ 
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Golden Age Of R/C 



HAL DeBOLT 


GALLOPING GHOSTS 
AND PULSED PROPO 


MOST R/CERS today take for granted how 
their R/C systems operate; 'twasn’t always 
so! Basic full-scale aircraft are flown in the 
same way: as you move the control stick or 
wheel, the control surface follows the 
movement exactly. We call it "proportional 
control”; full-scale pilots say they “feel” 
what’s happening, and that's about the only 
difference. The exotic jets use a system 
much closer to ours. Their control surfaces 
are also operated by proportional servos; 
their control is basically a 
transmitter also. The differ- 
ence is that their "transmitter" 
is connected to what would be 
our airborne system by wires 
instead of radio waves. So it’s 
said they “fly by wire." where 
we fly by radio. 

Early R/Cers with their 
"bang-bang" control operation 
recognized the value of flying 
it la full scale. It was a great de- 
sire that persisted from the first 
single channel on through the 
“reed days,” with everyone 
looking for a way to get a pro- 
portional effect. Pulse became 
the key word. The reed fliers 
got some help by physically 
pulsing the transmitter control 
sticks. Some, like Walt Good, 
developed a rudimentary sys- 
tem that pulsed the servos, but 
it was quite complicated. We 
should know, however, that 
the desire for propo and even a 
second control was achieved in 
a "Rube Goldberg" sort of 
way, back with the early single-channel 
systems. 

With early single-channel, the most 
popular actuator was the escapement that 
Bonner developed to add auxiliary controls. 
With this, you keyed the radio frequency 
signal on and off, counting the “beeps” to 
get the desired control action. Often, the 
human element was removed because a me- 
chanical "beep box” performed the task for 
you as you moved its control stick. Note 


that, as far as the radio coding was con- 
cerned, even this system was a form of 
pulsing. 

Beyond escapement systems was an- 
other fairly widely used concept that recog- 
nized the value of propo and the assets of 
using an electric motor as an actuator. To- 
day. there’s a multitude of miniature elec- 
tric motors available (as shown by the vari- 
ety of types and sizes of servos we have). 
This wasn't the case earlier, so finding a 



A typical mechanical control hookup used with Galloping Ghost systems. The 
motor torque-rod crank operated both control yokes. 

useable motor was a problem. 

In early times, a major part of R/C was 
experimenting. Many spent as much time 
trying to conjure up something better as 
they did flying. It was called “bench time." 
and much midnight oil was burned. It was 
considered a breakthrough when some of 
these people found a small, adaptable En- 
glish motor called the “Mighty Midget." It 
soon became the basis of most of the propo 
systems that were developed. 


PULSED PROPO 

The first pulsed propo systems were 
strictly fora single control and rudder only. 
This concept added a “pulser”box to the 
transmitter, it could turn the radio signal 
on and off in a controlled fashion. 
The pulscr box contained a printed cir- 
cuit-style switch or a simple drum 
similar to those in music boxes that 
opened and closed a signal switch. 
Innovative as modelers arc. several 
mechanical pulsing 
concepts were used. 
One that comes to mind 
used a tapered drum against 
which (he control stick 
rode under some pressure. 
As the stick moved from 
the drum's small end to its 
large end, its speed of rota- 
tion would slow down. The 
effect was that the number 
of pulses per second could 
be varied over a useable 
range. This was called "vari- 
able rate." So. with a means 
of sending a rate code, how 
was the code discriminated 
in the airborne system? 

No special receiver was re- 
quired, but it had a double- 
throw relay as its output, 
(the same its was used with 
escapements). The relay 
controlled two actuator bat- 
teries: one battery’s positive 
side connected to the relay’s 
normally closed pole, and 
the other battery’s negative 
side was connected to the relay’s normally 
open pole. The relay’s armature was con- 
nected to one side of the actuator motor so 
that the relay could switch polarity to the 
motor. There was also a common connec- 
tion between the batteries that went to the 
other motor terminal. Thus, with pulsing, 
the motor would turn first one way. then 
the other. 

To complete the arrangement, there was 
(Continued on page J6I 
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FUEL TANK HISTORY 



Here 's the original Dmeco swivel tank. It pointed the way to today s R/C tanks. 


H ow did the fuel tank that you take for granted originate? Fuel tanks 
were a problem from the beginning. The first engines came with 
attached tanks that soon proved impractical for various reasons. Sepa- 
rate tanks for free flight caused little trouble, and even the first control- 
line models got along without anything special — until inverted flight 
was achieved. Then the need for something better became paramount. 

Dmeco met the need with a tank that incorporated an internal, 
weighted swivel that reacted to the same force that affected the fuel. 

Problems quickly became 
apparent when R/C arrived. 
Dmeco's swivel design met 
the need, and their refined 
metal “positive flow" tanks 
did the trick. From there, the 
less expensive plastic 
“clunk" bottle tanks took 
over. Today, we have a vast 
variety of shapes and sizes, 
but they all use the original 
operating principle. 

Earl Poynter of Ft. Worth. 
TX (one of our vintage R/ 
Cers), sent us an example of 
an even earlier tank that has 
to be the acme of complex- 
ity. There were very few 
simple solutions to early 


needs! One of the first engine speed controllers used two needle 
valves — one for high and the other for low. The “low” valve 
was simply adjusted very rich to give about a 50-percent re- 
duction in rpm. This created a need to switch from one valve to 
the other. Normally, this was done with a rubber-powered es- 
capement to operate the valve between the tank and engine 
(rather complex and tough to find room for). 

The Selectronic fuel tank was offered as a better solution. 
As the diagram shows, this tank had two outlets and a valve to 
open and close them (this was operated by an escapement 
like electro-magnet). With a master compound escapement the 
tank’s control valve could be actuated. 

Being unable to see inside our example, its operation is a bit 
of a mystery. The instructions tell you to start the engine with 



The Selectronic fuel tank ot the early 50s was developed to suit the 
tirst two-needle-valve R/C engine speed controller. 


the valve in the high-speed position, then, to gel low speed, 
just “blip” (a quick on-off of the transmitter key) the master 
escapement’s auxiliary control position. (Actually, it was three 
blips with Bonner compound.) For engine shut-off, the third 
position was held, not blipped. Apparently, the valve had three 
positions: one and two switched the needle valves, and the third 
left both outlets closed, shutting off all fuel flow. 

As advertised, the more efficient design of the Selectronic 
tank combined several separate components into one compact 
unit, with the addition of engine shut-off. It probably did the 
job well. Too bad for Tower Engineering that the carburetor 
was adapted so quickly! 



Installation diagram for the Selectronic 
tank. 


usually a light rubber band or a spring that 
would return the motor armature to a neu- 
tral position. To set up the system, the 
pulser stick was locked in neutral, and the 
pulser motor speed was adjusted so that the 
receiver relay pulsed at the proper rate to 
suit a neutral actuator motor position. The 
rudder would move in both directions and 
make the plane*fly straight. The rudder was 


said to be "nervous" as it flopped away. 
After that, when the stick was moved to 
one side, the pulse rate quickened and 
caused the actuator motor to see more of 
one voltage potential than the other. The 
rudder then flopped to that side more often 
and the model would turn. 

Moving the stick in the opposite direc- 
tion reduced the pulse rate with an oppo- 


site effect. With the ability of the pulser to 
create minute voltage changes, the control 
responded in a propo fashion. 

Some pulsers had an additional feature 
that created a steady “on” or “off’ signal at 
stick extremes so that you could fly "bang- 
bang" style when you wanted to. Other 
pulsers had a separate switch that created a 
steady signal. This was used for motor con- 
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trol by way of a capaci- 
tor discharge circuit. 
Closing the switch for 
several seconds would 
charge the capacitor, and 
the discharge would 
"blip" the motor escape- 
ment to the next posi- 
tion. Naturally, there 
was a time delay, and 
during it. you had a hard- 
over rudder, but a judi- 
cious pilot anticipated all 
that, and it was better 
than no control at all. 



Details of John Worth's Simpl-Simul linkage used on his cur- 
rent Live Wire Champion. 


ELUSIVE ELEVATOR 
CONTROL 

As success with these single-control 
pulse systems grew, the desire grew for 
that elusive elevator control. Somehow, 
could a method be found to get even 
more from a single radio frequency sig- 
nal? It's said that Don Brown and his 
New Jersey cohorts first contrived a me- 
chanical means of mixing rudder and el- 
evator controls. Apparently. John Worth 
and Company in Virginia quickly fol- 
lowed the lead. The seemingly crazy ap- 
pearance of the control actions with these 
systems quickly earned them catchy 
names. How about "Galloping Ghost." 
“Kicking Duck," “Wig Wag," or 
Worth's sophisticated "Simpl-Simul"? 
Their initial success probably created 
more bench time for R/Ccrs nationwide 
than any other innovation. Midnight oil 
was a widely used commodity! 

The basis for this system was a noted 
characteristic of the original pulse pro- 


portional concept. It was found that con- 
trol was adequate when the rudder had no 
set neutral. The flight direction would be 
straight when the rudder flopped equally 
in both directions. A turn was made when 
the rudder flopped in larger arcs to one 
side than it did to the other. Obviously, 
the control's torque-rod crank was con- 
stantly in action. As Worth's label for his 
invention indicates, adapting this feature 
to elevator control was simple. 

As the sketch shows, the mechanical 
connection that coupled the elevator to 
the torque-rod crank was as simple as 
could be. With this connection, the eleva- 
tor now flapped in unison with the rud- 
der. and elevator control was achieved. 

As you can imagine, mixing the two 
controls required a special setup for the 
model. The model had to be arranged to 
suit the control action instead of the ac- 

(Continued on pane 38) 



Diagram of pulse proportional transmitter coding. Top: the pulses are equal— neutral. Center: 
more pulses per second— one control direction. Bottom: fewer pulses— opposite control direc- 
tion. 
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APC 

PROPELLERS 


• Sound Supression Design 

• High Thrust Efficiency 

• Long Fiber Advanced Composite 
Material 


• Proven Performance at US Masters, 
US Nationals, Canadian Nationals, 
and World Championships 

SPORTS SIZES 

5.7x3; 6x2; 7x3, 4, 5. 6. 7, 8. 9,10 

8x4. 5. 6. 7, 8, 9,10 

9x4, 5, 6, 7, 8, 9,10 

9.5x4 5; 10x3.4.5.6. 7. 8. 9, 10 .... 

11x3,4, 5, 6, 7, 8,9 

11.5x4;12x6,7, 8; 

13x6 

REVERSE PITCH PUSHER: 

9x6;10x6, 7, 8; 11x6. 7 $3.95 

COMPETITION: 

6.3 x4; 6.5 x 3.7; 7.8 x 4, 6. 7; 9 x 6.5. 8.5: 9.5 x 

6.5N, 7N, 7.5N, 8N, 8.5N; 10.5x4 5 S3.95 

11 x 10. 11, 12. 12W. 13, 14; 

12x9, 9W, 10, 10W, 11, 11N, 11.5, 12, 12N. 
12.5, 13, 13N. 14; 12.5x9, 10. 11, 11.5, 12; 

12.5,13:13x9,10 $7.95 

13.5 x 9, 10, 12.5, 13.3, 14; 14 x 6. 8, 10, 12, 13, 

13.5, 14; 14.4 x 10.5, 12, 13, 14.5x 14N: 15 x 8. 
10,11,12:16x8,10,12 $12.95 


.. $1.59 
...51.79 
...$1.99 
...$2.29 
...$2.49 
...$2.89 
...54.25 


MULTIBLADE - Component Propeller Systems 


2- blade: 18x8,10.12 $22.00 

20x8,10,12.14 $25.00 

22x8,10.12,14,16 $31.00 

24x10,12,14,16 $38.00 

3- Blade: 17 x 10, 18 x 10; 19 x 11 $33.00 

20x10,12,14:21x12 $37.00 

22x10,12.14.16 $46.00 

24x10,12,14,16 $55.00 

Multi Blade Hubs: 2-Blade 18-19 dia $30 00 

2-Blade 20-21 dia $35.00 

2-Blade 22 dia $40.00 

2- Blade 24 dia $60.00 

3- Blade 17-19 dia $45.00 

3-Blade 20-21 dia $55.00 

3-Blade 22 dia $65.00 

3-Blade 24 dia $90.00 


"Contact your local hobby dealer first" 

If he doesn't have what you need, order direct 
from 916-661-6515 


v 


Manufactured by Landing Products 
P.O. Box 93B, Knights Landing, CA 95645 
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They Are 
The Best. 


The design and manufacture of all 
Technopower II fine scale radial 
engines is a blend of old world 
craftmaaship and high technology. 
This combination produces engines 
that are powerful, reliable and quiet. 
You deserve the very best, and that 
means a fine scale radial engine 
from Technopower II. 


9 Cylinder "C Series 

73 Ounces • 4.0 Cubic Inches • 9" Diameter 


TECHNOPOWER II INC. 

610 North Street, Chagrin Falls, OH 44022 • Telephone (216) 564-9787 
Complete Brochure $3.00 • Visa & MC Accepted 


etwi TEC*«oPowtn u inc 


The 104-inch PBY 5-A Catalina features the same last construction 
techniques as the smaller PBYs It has the scale retract well-built into 
the fuselage lor easy construction ol a leakproof scale landing gear 
It features foam wings, stabilizer and built-up-construction rudder. 
Vacu-formed floats, nacelles, cockpit gunner's turret, blisters and 
fiberglass cowls are included, as is extensive hardware. $649.95 

The scale landing-gear kit features pneumatically operated nose gear 
and main gear The main gear are scale in operation and appearance 
and feature working oleo struts. The gear comes pre-buitt and is 
constructed of 4140 chrome/moly steel, silver-brazed for maximum 
strength. $324.95 Construction and flying video $24.95. 




CONSOLIDATED PBY-5A CATALINA 81' SPAN $239.95 



CANADAIR CL-215 81' SPAN $259.95 



GRUMMAN ALBATROSS HU-1BB8V SPAN $269.95 


All modelsuse 40 2C engines and leature a fiberglass fuselage 
withpre-ioined halves The kits include vacu-lormed cowls and 
nacelles The wings and empennage are made ol small-bead, 
low-density foam and are pre-slotted for the spars. The kits 
leature pre-sawn spars, and all wood is included to build the 
Canadalr and the Albatross The 120-mlnute video covers 
building and flying The kit comes with a 35-page construction 
manual with step-by-step instructions and detail drawings. 
Retractable landing-gear kit $179.95; Video $ 24.95 
Li&P Sales 4 to College A*e . Ailgwin CA 44508 
( 7071 465-3866 

CA residents add 6.25% sales lax 
Please 1 end SJ for information sheet 



The SNAPPER 

An R/C Combat-Style Sport 
Model For Glow or Electric Power 

■ Kit includes illustrated instructions, a hardware pack, 
a termed canopy and machine- and die-cut parts made ol 
high duality balsa and plywood, 
m Hay he Itown with .05 electric power or . 049 to .11 
glow-engine power. Paris and instructions lor both 
versions are Included, 
m It 's compactl Ready to lly, it easily lits in the back seal ol your car. 
m oners solid, big-plane performance. It's a small plane that llles like a .401 
m Accepts standard-size servos. 


See your hobby dealer first. It he doesn’t 
stock the SNAPPER, order direct. 

Include $2.50 S&H with direct orders 


Wingspan: 34 inches • Area: 288 square inches 
Weight: 7 ounces— bare airframe: 

22 to 26 ounces— ready to fly (glow powered) 
33 to 36 ounces — ready to fly (electric powered) 


$49. 95 

List 


AEROCRAFT p.o. Box 553. East Norlltporl. NY 11731 • (516) 369-5886 


tion being suited to the model. For ex- 
ample, effective down-elevator usually 
occurred when the rudder action was 
neutral. No way, you say? The catch was 
that a normal “rudder only” R/C was set 
up to climb slightly in straight flight. So 
the down position only gave level flight 
or a slight descent. When rudder was 
used for a turn, some up-elevator was 
present — actually, not a bad feature. Re- 
member that a little “up" keeps your nose 
level in a turn? 

Proponents of this system claimed 
that it was the simplest and least expen- 
sive way to get propo control. What they 
didn't mention was the effort required to 
obtain it! 

Obviously, considering how the con- 
trols wagged, it took some know-how to 
adjust the system and the model for 
(light. It was said that it could take at 
least three crashes before all was in 
proper order, but that the results were 
worth it! 

Considerable dexterity was also re- 
quired to operate it. This was no place 
for a beginner! You always had to antici- 
pate what the control actions would be 
and compensate for them. Some fliers 
developed a real aptitude for pulse-propo 
and were able to accomplish the most 
basic maneuvers, including inverted 
flight! 

So where did the weird names like 
Galloping Ghost come from? The pulse 
rate of these systems had to be relatively 
slow — slow enough for the model to re- 
act slightly to the flopping. As a result, 
the model didn't fly steadily and the tail 
oscillated when the flight path was 
straight — much like a horse galloping in- 
stead of walking. It was small price to 
pay for so much control. 

This was the very early pulse system. 
Rapid development brought electronics 
into the picture for pulsers and switching 
circuits. Many of the shortcomings and 
discrepancies disappeared. Fortunately 
or not, digital proportional arrived, and 
it did the job much better with much less 
effort! ■ 
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▲ The canopy is 
attached to the 
aluminum tube canopy 
frame with no. 1 
sheet-metal screws. 
Note the cockpit molding 
seal at the front and rear 
ol the canopy. 


◄ An aluminum 
piano hinge 
allows the 
canopy to 
be removed 
trom the 
luselage. 

PHOTOS BY JIHRY msw 



HOWTO 


Build a 
Functional 
Giant-Scale 
Canopy 

by JERRY NELSON 


A REALISTIC opening 
canopy for a medium- lo 
large-scale model can 
easily be fabricated using a frame 
made of aluminum tube and an 
aluminum piano hinge. Described 
is the canopy frame design used 
on my AL-I aircraft. For your 
reference, the AL- 1 has a 97-inch 
wingspan and a fuselage length 
of 72 inches. 

The AL-1 canopy design is 
found on many full-scale aircraft. 
The front, permanently affixed 
portion, is flat sheet plastic 
(.040-inch-thick vinyl) sim- 
ply bent as required. The 
rear, movable portion, is 
shaped over a mold. (Infor- 
mation on how to form a 
canopy is covered in the 
May '92 issue of Model 
Airplane News.) 

FRONT WINDSHIELD 

The front windshield assem- 
bly is made first. Assuming 
the canopy is formed, the 
first step of the fabrication 


process for the front windshield 
is to make a pattern for the wind- 
shield using thin cardboard or 
stiff paper card stock (old file 
folders work fine). By trial and 
error, arrive at the shape desired. 
You can tape the paper pattern to 
the fuselage and to the formed 
canopy to see if it looks right. 
The height of the front wind- 
shield is critical; it must properly 
match the front bow of the mov- 
able section. 

Cut out the actual windshield 


from .040-inch-thick clear plas- 
tic. I recommend vinyl because 
it's inexpensive and readily 
available. 

With the plastic windshield 
taped in thecoiTcct position, fabri - 
cate the 3 /i6-inch-diameter 
aluminum-tube windshield bow. 
The material used is 2024 T-3 
aluminum ( 3 /i6-inch-diameler x 
.049-inch-thick wall). This alu- 
minum will be used for the rest of 
the frame. 

Make a pattern of 1 /4-inch-thick 


plywood. Transfer the shape of 
the windshield onto the plywood 
and cut and sand the plywood as 
necessary. Cut a length of tube 
longer than necessary. By hand, 
bend the tube to match the ply- 
wood template. Y ou have to bend 
it more than the template requires, 
because the tube will spring back 
a little. The hard part is to make 
both sides of the bow the same. 
The bow should match the pat- 
tern closely because, later, the 

(Continued on page 40) 


lips on fabricating 
metal hinges, 
fairings and 
latches 




A The finished canopy in the closed position 
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► The canopy is held open with a thin nylon cord. 
Note the locking pin in Ironl ol the canopy bow. 


◄ Detail ot Ihe locking mechanism as seen on the inside 
ollhe luselage. Note Ihe spring that keeps Ihe lock closed. 


Build a Functional 
Giant-Scale Canopy 


Detail showing hinge 
& canopy frame 
at fuselage 
intersection 


3 / 1 6 *’ 

aluminum 
rear canopy 
bow 


V32” 

aluminum 
trim strip 


#1 sheet- 
metal 
screw 


will be molded directly onto the 
windshield and fuselage. No pat- 
tern or mold is necessary . To keep 
the resin from sticking to the fu- 
selage and windshield, coat the 
area of the fuselage around the 
windshield and the bottom of the 
windshield with wax. Use a re- 
lease wax found at fiberglass/resin 
suppliers. Put several coats on the 
fuselage and the windshield. 

Run a piece of fiberglass strap- 
ping tape from the top of the 
windshield canopy frame forward 
to the firewall. Don't use mask- 
ing tape, because it will stretch 
and break easily. The tape will 
pull the windshield down onto 
the fuselage and still allow room 
for you to work around the joint 
of the windshield to the fuselage. 


Fabricate the fiberglass fairing 
strip with a piece of 1 -inch-wide 
fiberglass tape cut about 1 inch 
longer than necessary. Mix up 
some polyester surfacing resin 
and hardener, and saturate the 
fiberglass tape prior to putting it 
in place. A piece of glass plate 
works well for applying the resin. 
Lay the fiberglass tape on the 
glass, and then saturate the fiber- 
glass with resin. The resin will 
come off the glass easily later. 

Place the freshly saturated (not 
cured) fiberglass strip around the 
joint of the windshield and fuse- 
lage. Half the glass will be on the 
fuselage and the other half on the 
windshield. Don't worry if it isn’t 
exactly in position, because the 
fiberglass tape will be trimmed to 
a narrower width later. The 
tape will stay in place (it 
will stick to the wax sur- 
face). After the resin has 
set (several hours for a full 
t cure), sand the tape with 
some 60-grit sandpaper. Be 
careful not to sand into the 
fuselage or windshield. If 
you accidently scratch the 
windshield, don’t worry. 
(You can make another 
windshield using the 
scratched one as a pattern.) 
A layer of medium-weight 
2-ounce fiberglasscloth cut 
about l 1 /’ inches wide is 
coated with resin over the 1- 
inch-wide fiberglass tape. The 


canopy bow on the movable part 
of the canopy will have to fit the 
same template. 

Trim the ends of the wind- 
shield bow so that they just touch 
the fuselage cockpit area and the 
top of the windshield. In each end 
of the bow, cut a '/^-inch-wide x 
'/4-inch-deep slot parallel with 
the fuselage. The slot will be used 
to attach the windshield bow to 
the fuselage by way of a 90- 
degree bent metal tab that’s ap- 
proximately as wide as the adja- 
cent canopy bows. The correctly 
formed aluminum bow is now 
taped to the windshield and to the 
fuselage. Fabricate a suitable 
angle lab of '/H-inch 2024 T-3 
aluminum or '/vt-inch 4 1 30 steel. 
It will be screwed with no. 1 sheet- 
metal screws to a hardwood sup- 
port that’s attached to the inside 
wall of the fuselage. Drill a hole 
(about 5 /J>tnch from each end of 
the bow) that goes through the 
bow and into the '/32-inch metal 
angle tab. The drill-bit size should 
be correct for a no. 0 or no. 1 
screw, or for a Vis-inch-diameter 
aluminum rivet. The bow is at- 
tached to the fuselage at these 
single pivot points. The bow can 
be moved fore and aft quite easily 
and seems somewhat insecure at 
the moment, but as soon as you 
attach the windshield to the bow, 
everything becomes very sturdy. 

Next, attach the windshield to 
the frame with no. Ox'/s-inch or 
Vifi-inch-long flat or round-head 
sheet-metal screws. Use masking 


.040" 


tape to attach the windshield in 
the correct position to the bow 
and fuselage. Let the windshield 
protrude aft of the bow about Vis 
inch. This allows for some trim- 
ming and provides a place for the 
cockpit fairing strip to rest. 

After the windshield has been 
attached with tape, mark the lo- 
cations for the sheet-metal 
screws. Position the screws about 
I inch apart. Make certain that 
the hole spacing is symmetrical 
on each side of the frame. If using 
flat-head screws, countersink the 
windshield by hand, with a suit- 
able drill bit that’s about Vi6 inch 
in diameter. Install the screws. 


FAIRING STRIP 

A fiberglass- and-resin fairing 
strip is fabri- 
cated next. 

The fairing 


V32" 

aluminum 
trim strip 


#1 

sheet-metal 
screw 


1" piano 
hinge 

cut to 3 /4 




additional fiberglass 
cloth’s main purpose is to 
provide a smooth finish 
over the I inch fiberglass 
tape. 

After the resin has fully 
cured, sand the fairing 
smooth. Insert a thin 
spatula between the fair- 
ing and windshield/fuse- 
lage junction. The fiber- 
glass will pop loose quite 
easily. Now the fairing 
can be correctly trimmed 
to a width of 5 /u> to 3 /s 
inch on each side. Tin 
snips work quite well for 
the trimming operation. 
The fairing will be rea- 
sonably strong, but be 
careful during the cutting 
and sanding operations. 
After sanding, go over the 
fairing with another coat 
of resin. 


ATTACHING THE 
CANOPY 

Attach the front windshield 
and the fairing to the fuse- 
lage with no. Ix'A-inch- 
long round or flat-head sheet- 
metal screws. These go through 
the fiberglass fairing into the 
windshield or through the fair- 
ing and the fuselage. Carefully 
position the screws so that they're 
about 1 inch apart and are spaced 
symmetrically on each side of 
the canopy. Countersink the 
holes if flat-head screws are used. 
Countersunk screws aren't nec- 
essary, but they certainly look 
better. 

Reinforce the fuselage from 
underneath with fiberglass cloth 
or hardwood inserts to support 
the fairing screws. The screws 
can be tightened without strip- 
ping the windshield and fuselage 
if some reinforcement is provided. 
Experiment with different size 
drill-bits for the screws. Make 
the smallest hole that will still 
accept the screw. 

The entire canopy, bow, and 
fairing strip can be disassembled 
later for painting. 


MOVABLE PART OF 
CANOPY 

The frame is constructed of the 
same aluminum as the front wind- 
shield bow. 

Form the front bow portion of 
the canopy over the same pattern 
used with the front windshield. 
Leave it longer than necessary 
for now. It should match the front 
bow as closely as possible. 

’ Next, form the rear bow. No 
pattern is necessary because it 
doesn’t have to match anything. 
The shape of the rear bow on the 
AL- 1 is determined by the fuse- 
lage turtle deck. The rear bow 
could be eliminated on some de- 
signs. and you would just have a 
straight piece going from each 
side. 

Cut to the proper length two 
3 /t6-inch diameter parallel por- 
tions of the frame that run along 
the base of the canopy. Allow 
space for the two 3 /i6-inch-diam- 
eterbows. Each end of the paral- 


lel portions are tapped with a 4- 
40 tap about 7* to 7’ inch deep. 
The inside diameter of the tube is 
the right size for the 4-40 tap. 
With a small, round, rat-tail file, 
file Vi-inch round grooves verti- 
cally in this tube to accept the 
canopy bows. 

The canopy bows are now at- 
tached with 4-40 screws about 
3 /k inch long. Drill no. 33 holes in 
the ends of the bows at the right 
spot so that the 4-40 screws will 
hold the bows in the correct posi- 
tion. The front canopy bow will 
have to be slightly higher than the 
windshield canopy bow owing to 
the curvature of the canopy. Mi- 
nor adjustments can be made by 
bending the bows or screws. The 
ends of the bows are cut and filed 
flush with the bottom of the par- 
allel frame tubes. 

The canopy frame should sit 
on the fuselage and fit properly 
without forcing it to the correct 
shape. 


HINGING 

Cut the I Vt«-inch aluminum pi- 
ano hinge to length. Trim the 
width to 7« inch on each side. 
Steel and aluminum V^-inch pi- 
ano hinges are available from 
some specialty suppliers, but can 
be difficult to obtain. The cut- 
down I Vifi-inch size works satis- 
factorily. The hinge is attached 
with no. I fiat head screws to the 
fuselage as shown in the cross- 
section drawing. 

The trimmed canopy is now 
placed in posit ion onto the frame. 
Final fitting of the canopy is re- 
quired, especially where it touches 
the front windshield. The canopy 
doesn't have to fit perfectly, but 
do the best you can. The molding 
strips will take care of minor er- 
rors in the fit. The canopy should 
overlap the canopy frame about 
i /n to 7* inch. This is to allow for 
the canopy molding. Tape the 
canopy in position on the sides to 

( Continued on pat’c 73) 




▲ The 90-degree angle lab 
anchors the canopy bows. 'W Detail 
ol fiberglass lairing strip attaching 
the windshield to the luselage. 


▲ Here, you can see how the aluminum-tube Iron t canopy bow is attached to 
the main frame tube with a 4-40 screw. Note how the liberglass lairing strip is 
used to hold the windshield in place. 
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The components tor the spar 
ot a 2-meter sailplane: a 
’/i-inch-wide. .042-inch- 
thick, carbon-fiber top 
cap; a .030-inch-thick, 
tapered, carbon-liber 
bottom cap; and a 
Rohacell 71 
shear web. 


Rohacell with epoxy or CA. 
If you use CA, make sure that 
the bond is good. Epoxy gives 
you more time in which to 
work and reduces the likeli- 
hood that you'll make a 
mistake. 

A fiberglass or Kevlar spar 
wrap applied to the center 
section will strengthen the 
spar even more and prevent 
the carbon fiber from pulling 
away from the Rohacell. I 
tack-glue the fiberglass to the 
spar by spraying the spar with 
3M 77 adhesive and wrap- 
ping the fiberglass around it. 
Then I apply epoxy with a 
foam roller to "wet out" the 
cloth and complete the spar. I 
usually attach the spar to the 
foam-cores at the same time. 

CST offers carbon fiber in 
a variety of thicknesses and 
widths. You can design the 
spar to carry the entire wing 
load, and this permits you to 
reduce the weight of the wing 
sheeting orcloth lay-up when 
you vacu-bag. The cloth lay- 
up can be as little as one layer 
of 1 . 8-ounce Kevlar and one 
layer of .75-ounce fiberglass. 
The Kevlar is a good choice 
here, because it provides a 
thicker, more durable finish. 
In the end, the carbon fiber/ 
Rohacell spar is stronger, yet 
lighter, than one made of 
spruce, carbon fiber and balsa. 
This approach will result in a 
lighter wing with a spar that 
carries the entire load. 

• Here' % llie address of the com- 
parts ■ mentioned in this article: 

CSt, P.O. Box dtris. Lancaster. CA 
V.WV ■ 
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BUILD THE 
ULTIMATE 
WING SPAR 


by MIKE 
LACHOWSKI 


Thin 
plywood 


Balsa 


Spruce 


Balsa 


CONVENTIONAL 

SPARS 


Conventional spars are built by gluing balsa between 
the two spars or by gluing balsa or plywood to their 
edges. 

Fiberglass 
wrap 


Tapered 
carbon 
fiber 


M OST WINGS have spars 
that strengthen them. 
Many of you are familiar with 
applying a thin carbon-fiber 
laminate to an existing spar 
to enhance its strength, but 
you can make the wing even 
stronger — yet lighter — by 
using an all-composite spar. 

The spar has three parts: a 
top, a bottom and a shear web. 
The top and bottom parts of 
an all-composite spar are car- 
bon-fiber laminates. The 
.007- or .0 1 4-inch-thick lami- 
nates you use for convention- 
al spar reinforcements aren't 
thick enough to strengthen 
the spar sufficiently and make 
it resistant to buckling. 
Composite Structures Tech- 
nology* (CST) offers lami- 
nates (with tapers or without 
them ) in thicknesses upto .060 
inch. In addition to strength- 
ening the wing where it needs 
it most — in the center — 
tapered laminates reduce 
weight and save you money. 
Tapering conventional spars 


is difficult because it's hard 
to make the taper gradual and 
even. The taper is built into a 
composite during the lami- 
nating process, and because 
the spar requires less carbon 
fiber, it costs less to make. 

Make the shear web of 
Rohacell instead of balsa. 


Stronger 

and 

lighter! 


Rohacell provides the neces- 
sary strength, but it's lighter 
and easier to work with than 
balsa, e.g., when you taper 
such a web you don’t have to 
worry about the grain. Glue 
the carbon fiber to the 


COMPOSITE 
SPAR 

The composite spar is built by gluing Rohacell 
between the two carbon-liber spar caps and wrapping 
the spar with fiberglass or Kevlar. 


is wrapped 
with liberglass 
cloth along its 
entire length to 
prevent the laminates 
from coming apart. 
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L&R 

v© 

><1 

PCh 

<! 

The 

Next 

Generation? 


I BELIEVE THAT L&R Aircraft* has a 
winner on its hands. The Airtrax 
.46 is designed to be the airplane 
that you want to fly. To ensure 
minimum building time and maxi- 
mum flying time, the people at L&R 
Aircraft do a lot of the work for you. 

As you pull items out of the plain, 
brown box, you find that the fuse- 
lage is pre-built, except for the top 
deck. The horizontal stabilizer is 
also built at the factory. The smaller 


parts that are necessary to complete 
the kit are taped neatly together in 
the order in which they’ll be as- 
sembled. 

The next thing that I noticed was 
the quality of the wood. Many times, 
I’ve opened kits and not been happy 
with the quality of the wood. That 
wasn’t the case here. All the wood in 
this kit was of excellent quality and 
appropriate for the job it was 
intended to do. 


JUNE 1992 45 





SPECIFICATIONS 


Features: among the attractive features 
of this easy-to-build, enjoyable plane are 
a jig-built fuselage, pre-cut foam wings 
and one-piece, pre-formed balsa skins. 


Hits 

• high degree of prefabrication 

• high-quality wood 

• excellent flight characteristics 


Misses 

• The manufacturer-specified throws are 
for advanced pilots only. 

• A set of scaled-down plans would be 
nice, but it isn’t necessary. 


Model name: Airtrax .46 
Manufacturer: L&R Aircraft 
Type: Sport monoplane 

Price- SIM QFi 


Wingspan: 51 inches 
Wing area: 500 square inches 
Wing loading: 23.4 ounces per 
square foot 

Weight: 4’/2 to 5 pounds 
Length: 41'inches 
No. of channels req’d:4 (aileron, eleva- 
tor. rudder and throttle) 

Radio used: JR PCM 
Power req’d: .40 to .46 2-stroke 
Engine used: YS .45 
Prop used: Top Flite* 10x8 
Airfoil type: Symmetrical 
Washout: Not built-in 
Wing construction: Foam-core with balsa 
sheeting 

Kit construction: Balsa and plywood 




With its nearly equal tail and nose 
moments, the Airtrax .46 could be 
the future of sport flying. 


Bob Violett's Magnalite was used in high- 
stress areas such as the wing center section. 
The entire model was covered with Masterkote, 
which is available from Sheldon’s Hobbies. 


The only hardware that comes with the 
kit is the landing gear and the tail-wheel 
mount, so a trip to the hobby shop is in 
order. I didn't think this was an inconve- 


The faired-in engine contributes to the aerodynamically clean 
design. The model will perform its best with 2-stroke motors. 


nience: I like to work with hardware that 
I’m comfortable with, not something the 
manufacturer got a good deal on. 

CONSTRUCTION 

There are no scale plans with this kit. The 
minimal building that’s necessary to 
complete the model eliminates the need 
for scale plans, but I’d like to see a small 
drawing with some basic layout informa- 
tion on it. The seven-page instruction 


booklet gives you plenty of information 
to get the job done. 

The wing was the first thing to be 
built. (You’ll need it to check the 
incidence of the horizontal stabilizer and 
complete the fuselage.) 

The wing is a foam-core that’s sheeted 
with one-piece balsa skins. I attached the 
skins to the foam-cores with Z-Poxy* 
finishing resin. I’ve used this product and 
method on the jet wings that I’ve built, 
and I haven’t had any problems yet. 

After you’ve figured out which side of 
the sheeting you want next to the cores, 
spread a very thick coat of resin on the 
sheeting. Lay the core on the wing skin 
with a rocking motion, and make sure 
that the core is centered on the skin. 
Repeat the process for the other side of 
the core, and place the assembly in the 
saddles in which the core came. I do both 
wing halves at the same time and then 
place a 60- to 70-pound weight on the 
saddles for at least 24 hours. 

When you remove the weight and take 
the wings out of the saddles, you’ll be 
amazed at the light, strong structures 
you’ve produced. Now trim the wing 
skins back to the size of the cores, and 
you’re ready to epoxy the triangular- 
stock leading edge, square trailing edge 
and solid-balsa wing tip to the wing half. 

I used Z-Poxy epoxy because it has 
worked well for me in the past. 

After each wing half has been 

completed, but before 
you join them, decide if 
you’re going to use one 
or two servos for the 
ailerons. I use two — one 
for each aileron. I feel I 
have better control over 
the aircraft’s trim with 
this method. Now is the 
time to cut the wing to 
place your servos. 
Remember, the servo 
leads must reach the 
root of the wing. After 
you’ve cut the hole for 
the servo, bore a hole 
from the root of the wing to the servo 
hole for the servo lead. I usually run a 
small piece of string through this channel 
to help pull the servo lead back to the 
center of the wing when I’m ready for 
the actual radio installation. 

Now, epoxy the wing halves together. 
This is a critical joint for the strength of 
the wing. For a little insurance, I add a 
small amount of milled fiber to the epoxy 
mixture. (It increases strength tremen- 
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AIRTRAX .46 FLIGHT PERFORMANCE 


dously.) Check your hobby supplier for 
it. or order it directly from Bob Violett 
Models*. 

Spread a liberal amount of epoxy on 
the roots of the wing, and align the 
leading and trailing edges, secure them in 
a fashion that you like, and set the 
assembly aside until the epoxy has cured. 
Finish the wing hold-down system, and 
you’ve finished the wing. 

Install the wing on the fuselage, and 
check the incidence and overall 
squareness of the flying surfaces to the 
fuselage and to each other. Do this at 
least three times, and be very picky about 
getting it right. A little extra time here 
can make all the difference in the world 
to how the aircraft performs in the air. 
Once you're satisfied with the location of 
the tail feathers, use CA to hold them 
in place. 


• Takeoff and landing 

A slight amount of right rudder is required to correct for engine torque during 
takeoff, which is very smooth. The tail doesn't come up like those on most tail- 
draggers. The aircraft lifts off and lands in pretty much the same attitude that it 
sits on the ground. One thing that's quite different about this aircraft is the way 
it lands — like a good pattern plane. A long, low, slow approach is necessary. 

• High-speed performance 

The Airtrax .46 is marketed as a high-performance sport airplane, but it has the 
tendencies of a good pattern aircraft. It tracks exceptionally well at all speeds. It 
will build your confidence and ability because it won't surprise you. Power-on 
stalls aren't violent, and as soon asair speed is recovered, all flying surfaces bring 
the ship under control. 

• Low-speed performance 

Slow-speed performance isn’t much different from high speed. Add a couple of 
clicks of up-elevator, and the Airtrax is right at home moving slowly. Slow-speed 
stalls are very manageable. When the aircraft falls off to the left, neutralize flying 
surfaces, and as the air speed builds, the plane will recover. At dead-stick, this 
aircraft will surprise you. It doesn’t bleed off air speed very quickly, so you don't 
need to panic and head right back to the field. A couple of loops and a horizontal 
roll later, you should be ready for approach to landing. 



A high degree ol precise prelabrication speeds 
construction. All balsa is ol high quality. 


Install the power side of the aircraft, 
form the cowl around your engine, and 
blend it into the fuselage. You’ve 
finished the construction! 

COVERING 

1 used Masterkote for the covering on this 
project. It's a great new product from 
Sheldon’s Hobbies*, and it's about S4.50 


Work out the radio installation alter you've installed the engine. Owing to the plane's long nose 
moment, you may have to place the battery far aft it you use a heavy engine. 


Work out the controls for the elevator 
and the rudder, and then attach the top 
decking of the fuselage. 


• Aerobatics 

Anything you can do. the Airtrax will do. Inverted flight is achieved by simply 
adding about one-quarter down-elevator. With surface control rates at factory 
specs, snaps are breathtaking. The airplane appears to stop all 
forward motion and twist itself in two. Knife-edge flight is easily 
performed with the appropriate rudder deflection and about 4- 
percent up-elevator mixing. As I said, the Airtrax will do it all if 
you know what should be done. The factory recommendations 
for surface throws are: aileron — 3 /4 inch; elevator — 1 inch; 
rudder— 1 inch. I found these rates to be radical, so I set up the 
low side of my dual rates to half of the factory recommenda- 
tions. When practicing pattern maneuvers, I use the low rates; 
I use the high rates when I want to go out and really see what 
this aircraft can do. 


a roll cheaper than some of the other 
coverings on the market today. 

With the finish I used, orientation 
during flight isn't a problem. The top and 
upper sides of the fuselage arc white, and 
the lower fuselage sides are navy blue. A 


hot red Vis-inch pinstripe separates the 
white and the blue. A hot green accent 
stripe crosses the fuselage behind the 
wing and tapers to the nose of the 
aircraft. The wing and horizontal 


stabilizer are white on top with stripes of 
hot red at the tips and then a stripe of 
navy blue and hot green. The underside 
of all surfaces is hot red. 

( Continued on pane 74) 
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ENGINE 

REVIEW 

by MIKE BILLINTON 


T HE INCREASING popularity 
of scale models of jet-fighter 
aircraft continues to enforce devel- 
opments of the ducted-fan 2-stroke 
model racing engine. Certain 
manufacturers are confident 
enough to view the production of a 
light. .80 or .90, high-rpm/high-hp 
engine as some sort of touchstone 
of their engineering competence. 

The Rossi .90 is the third such 
engine to stretch dyno/operator/en- 
vironment. The recently tested 
O.S. .91 DF unit established a fear- 
some 5.4hp as the current top 
marker, and the OPS .80 initially 
set the ball rolling for me with a high power-to-weight 
ratio of 3.26hp/pound. 

Also in existence, but not yet sighted, are ducted-fan 
engines from Super 
Tigre (X90K) and 
Webra's Speed .80F. 

Performance param- 
eter comparisons be- 
tween some of these large-capacity racing engines are of 
interest; the chart shows the importance of power-to- 
weight ratio to ducted-fan aircraft and its relative 
unimportance in the marine sector. In the figures is evi- 
dence of a possible eye-opening result from the K&B 
V .82. This is apparently producing very high air speeds 
in straight-line runs. 



The structurally 
solid Rossi .90 is 
proving to be a 
pace-setlerinthe 
ducted-tan area. 



Increased 

Reliability 


Any engine from Rossi is a serious affair, and the over- 
all design and structure of the .90 is intended to keep the 
Rossi name in the forefront of racing technology. To this 
end, die balanced, steel, rotary-induction drum and the high 
exhaust timing and consequent large blow-down period of 
30 degrees all lead us to envisage considerable power re- 
lease at high rpm. 

That it’s 4 ounces (17 percent) heavier than the O.S. .91 
VR DF is no surprise and suggests that Rossi is seeking to 
enhance the reliability of what are, by any standards, quite 
daunting machines. 

Further evidence of this lies in the combustion-chamber 
detail, because the chart indicates that the Rossi .90 has a 
less demanding compression ratio and squish clearance 
than any of those I’ve tested. As a result, glow-plug life 


Comparison of Ducted-Fan and Marine Engines 


DUCTED FAN 


MARINE 


*FCR- elective compression ratio 


ENGINE 

OPS 80 

BHP/CU.IN. 

553 

BHP/LB. 

3 26 

WT. (0Z) 

21.7 

SQUISH (INS) 

0.028 

ECR* 

7.6:1 

O S. 91 

599 

3.41 

25.3 

0.019 

8:1 

ROSSI .90 

5.56 

2.75 

29.4 

0.034 

5.8:1 

PiCCO 90 

....5.50 

1.96 

410 

0.009 

... 11.4:1 

CMB 90 

509 

1.95 

38.0 

0.015 

9.2:1 

K&B .67 

6.61 

2.94 

24.0 

0.012 

7.7:1 
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Note the extra transfer 
passage that has been 
squeezed between the main 
side transfer and the boost 
passage in the crankcase. 
The large-volume cylinder- 
head button suits high-nitro 
operation. Note also that the 
rear cover (at left, front) is an 
unbushed alloy within which 
the solid steel rotor rotates. 



during this test was noteworthy — only one was used 
throughout. 

Designed for use with Byron’s ducted-fan unit, it's likely 
that, in fixing this very mild combustion-chamber geometry, 
Rossi anticipated that many U.S. users will use higher percent- 
ages of nitromethane than are usual in Europe. Byron advises 
the use of 20 percent nitro; Rossi recommends 3 to 10 percent 
nitro. 



The chromed-brass liner has extra side transfer ports with matching 
holes in the high-silicon piston; hence, the Rossi designation “3 + 2 
three standard transfers (two side, one boost) and two extra side 
transfers. Note that the steel rotor has been milled away on the outer 
surface to counterbalance the opening slot and allow smoother, high- 
rpm running. To increase the base crankcase compression, the coun- 
terweighted crankweb is tilled in with carbon fiber. Note the separate 
pressed-in crankpin. The rod has bushings at each end. 

An alternative reason can be offered for the markedly low 
effective compression ratio: as you may know, where consider- 
able "supercharge” is anticipated from the particular engine/ 
pipe combination, to prevent cylinder pressures from rising too 
high, the “static” compression ratio must initially be set at a 
low level. 

Pipe response and combustion-chamber geometry in the .90 
suggest, however, that the U.S. nitro effect is the one being an- 
ticipated. Conveniently though, the chamber is “ready to go” 
with possible future, more massive, pipe responses and their 
denser cylinder filling. (It really does appear to be an either/or J 
situation.) The bottom line is that the Rossi .90 didn’t, in this 
test, at least, reach Rossi’s claim of 5.5hp at 22,OOOrpm. It’s 
probable, though, that adjustments to squish and compression 
ratio would enable this to be achieved quite easily, but at some | 
cost in reliability. 


This is quite a familiar situation and explains the continuing 
reluctance of virtually ail manufacturers (certainly in the 
racing-engine area) to specify the conditions of use when mak- 
ing claims. Given that it’s possible to virtually treble the open- 
exhaust power output of a 2-stroke racing engine by using tuned 
pipe/raised rpm points/nitromethane, the lack of information 
from Rdssi about the associated equipment used to achieve a 
claimed performance makes engine comparisons difficult. 

It’s very likely, for instance, that some manufacturers use fig- 
ures obtained at the “unreliable” end of what’s possible, while 
others will be operating “normal use” equipment when obtain- 
ing performance figures. 

In almost all cases, reference to a manufacturer’s instruction 
leaflet will ensure reliable operation, but according to my find- 
ings, only rarely will this “standard equipment setup” achieve 
the maximum power claimed. 

PERFORMANCE 

Rossi advises the use of 1 1x7 or 12x6 propellers for running-in, 
in which case rpm will be less than 15,000. 
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ENGINE REVIEW 


SPECIFICATIONS 


WEIGHTS & DIMENSIONS 

Capacity 

Bore 

Stroke 

Stroke/bore ratio 

Timing periods 


Combustion volume 

Compression ratios 

Exhaust-port height 

Cylinder-head squish 

Cylinder-head squish angle 

Squish-band width 

Carburetor bore 

Crankshaft diameter 

Crankshaft bore 

Crankpin diameter 

Crankshaft nose thread 

Wristpin diameter 

Engine height 

Width 

Length 

Width between bearers 

Mounting-hole dimensions 

Frontal area 

Weight 

Crankshaft weight: 

Piston weight: 


0.9087 cu. in. (14.89cc) 
1.064 in. (27.03mm) 
1.022 in. (25.96mm) 
0.960:1 

Exhaust - 185° 

Transfer - 125° 

Boost -125° 

Rear induction: 

—Opens - 36° ABDC 
—Closes - 57° ATDC 
— Total period - 201° 
—Blow-down - 30° 
1.77cc 

Geometric -9.41:1 
Effective - 5.83:1 
0.435 in. (11.05mm) 
0.034 in. 

1 ° 

0.150 in. (3.81mm) 
0.414 in. (10.54mm) 
0.590 in. (15mm) 

0.414 in. (10.54mm) 
0.275 in. (6.99mm) 

8x1 25mm pitch 
0.236 inch (6mm) 

4.8 in. (122.3mm) 

2.47 in. (62.7mm) 

5.45 in. (138.4mm) 

1.76 in. (44.7mm) 

2.047x0.984in. 

(52x25x4.5mm) 

9.52 square inches 
29.4 oz. (834g) 

4.95 oz. (141g) 

0.45 oz. (13g) 


Performance: 

Max. b.hp — 5.05 @ 21 ,700rpm 

(Rossi t/pipe- 
11 in./I 0% nitro) 

— 2.74 01 8, 090rpm 
(open exhaust/10% nitro.) 

Max. torque: — 235oz/ins@19,330rpm 

(Rossi t/pipe-1 2.4 in./ 
10% nitro) 

—1 65 oz/ins @ 1 3,526rpm 
(open exhaust/10% nitro) 


— 25 — 



ACTUAL SIZE 


RPM on standard fixed-wing propellers: 



Open 

T/pipe- 

T/pipe- 


exhaust 

11 ins 

1 2.4 ins 

13x6 MK 

.11.910 

11,151 

— 

12x6 APC 

.14,210 

13,331 



10x6 MK 

.16,400 

18,430 

14,300 

10x6 APC 

.18,070 

20,890 

20,750 

Rvrnn fan 



19,000 



Performance equivalents: 



b.hp/cubic inch .... 



5.557 

b.hp/cc 



0.339 

Ounce inch/cubic inch 


2586 

Ounce inch/cc 



15.78 

Ounce inch/pound 



127.9 

Gram meter/cc 



11.3 


b.hp/pound 2.75 

b.hp/kilo 6.05 

b.hp/square-inch frontal area 0.53 


Manufacturer: Rossi Motors, Cellatica, Italy. U.S. Distributor: Rossi USA, 214 Harvest Ave., Staten Island, NY 10310. 


Reaching the rated rpm (above 21,000) 
means care in propeller selection. The APC 
propellers are certainly very strong, and the 
10x6 will reach 20,000 with the .90 when 
the engine has a tuned pipe. 

The rpm table shows the pipe’s consid- 
erable boost in the 21,000 rpm area, and 
this surge of power arrives so quickly that 
the use of weaker propellers would be dan- 
gerous. 

Test 1: Open Jvxhaust. Fuel: 10 percent 


nitro/10 percent ML70 synthetic oil with 5 
percent castor oil/70 percent methanol. 
Plug: Rossi R6. 

The .90\s markedly high exhaust timing 
matches it to effective tuned-pipe operation 
at high rpm, and the very short power stroke 
available before the exhaust port opens (57 
percent of stroke) will probably give rela- 
tively low power levels when the tuned pipe 
isn’t used. 

In this open-exhaust form then, both 


torque and horsepower levels were quite 
repressed. 

Test 2: Rossi unmuffled tuned pipe at 
12.4 inches (plug to maximum diameter). 
Fuel and plug as in Test 1 . 

The Byron fan operates in “pusher” 
mode, so this “rear-exhaust” engine is ac- 
tually back-to-front in the aircraft, and the 
usual tuned-pipe configuration therefore 
isn’t suitable. So Rossi provides a 
“reverse-flow stinger” to allow final ex- 


52 MODEL AIRPLANE NEWS 


I 



When the airplane is airborne, the 90 s main tuel-needle control can be operated by an R/C 
servo that actuates the coarse-thread servo-arm unit. It gives an equivalent ot one turn open 
or shut tor just 60 degrees ot servo travel— very useful tor any model engine (particularly a 
tuned-pipe one). 


haust gas to exit backwards through the 
blades of the pusher fan. As the engine 
itself flies through the air backwards at 
anything up to 2(K)mph. it's imperative 
that the "rear" drum rotary valve point- 
ing upstream doesn’t suck in any foreign 
object. To ensure a long life for this en- 
gine. the Rossi carburetor intake air filter 
is essential. 

Using the "standard" pipe length re- 
sulted in a lowcr-rpm full-resonance 
point and thus less horsepower than the 
maximum claimed. 

Test 3: Rossi pipe shortened to 1 1 
inches. Fuel and plug as in Test I . 

The previous test indicated the usual 
need to shorten the manifold to achieve 
the higher rpm/maximum resonance near 
the Rossi claim of 22,000rpm for the en- 
gine. Shortening it by 1 .4 inches proved 
almost correct in that the pipe/engine 
combination now operated at correct full 
resonance at 2l.700rpm and a final 
5.05hp was achieved. 

Fiom brief tests with the Byron rotor 
attached, it seems likely that higher per- 
centages of nitro than the 1 0 percent used 
here would be necessary to achieve the 
20.8()0rpm quoted by Byron. Byron ad- 
vises 20-percent-nitro fuel and a 1 2'/s- 
ineh-long Rossi pipe (plug to maximum 
diameter). 

In the less-than-typical dyno situation, 
however, the rotor alone was fitted (with- 
out the matching static shroud), and the 
resulting "pusher" air How (without a fu- 
selage to direct and focus the air flow 
over the pipe and engine), proved inad- 
equate for correct cooling — hence, the 
very brief nature of the fan test and the 
omission of relevant dB tests, w hich re- 
quire at least 5 minutes running lime to 
complete. Together, these two points 


lead me to doubt that these rpm would be 
achieved in a “real model" situation. 

SUMMARY 

The Rossi combination of structural ro- 
bustness and a measure of "dc-tuning" 
places this .90 fan engine firmly in the 
"reliable" area of operation, but it should 
be possible to extract further power by us- 
ing "tighter" chamber geometry' or more 
nitro. 



The Byrojet tan unit here gives Irom 11 to 1 4 
pounds ot thrust, depending on rpm. Note: the 
blades are in the pusher mode, so the carbu- 
retor laces torward and benelits from the 
installation ot a carburetor air litter. 

Unless a competitive performance 
ethos begins to dominate ducted-fan scale 
aircraft, then it seems a wiser (and less 
nerve-wracking) move to operate these al- 
ready massively powerful engines in their 
relatively mildly tuned “out-of-the-box” 
form. Where, however, this style of en- 
gine is to be pushed further up the perfor- 
mance tree, the Rossi .90 is better struc- 
turally equipped than some to withstand 
the increase in performance that's clearly 
available. Being operated in the "mild’ 
form, this test engine was unscathed to the 
end. ■ 
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HOWTO 


Angle Sanding 

Made Easy 

A TOOL FOR MORE 
PRECISE BUILDING 

by WALLACE G. KELTNER 



1 AST FALL, my wife. Susan, announced that she 

coupage. but if you can’t borrow 

Sanding block (nghl). Note 
that strips otsandpapei have 

/ / 

la needed a trainer aircraft. She chose the trusty Sig 

some, you’ll add a couple of bucks 

been attached with glue so 
that they won t touch the 
Masonite when they slide 
against it 


Kadet Senior. When the kit arrived, we were both 

to the original cost estimate. 



ings, but we noted that there were lots of balsa sticks to 
be glued together. The plan's structure required that 
angles be sanded on one or both ends of many of the 
pieces. Since this was Susan's first kit. I wondered how 
I could simplify the task of cutting all those angles. 

I thought about buying one of those fancy manual 
sanding devices advertised in the modeling catalogues, 
but the price was well over S20 with delivery. Then I 
thought. "I can build the thing!" My original design 
had several sliding, aligning components and 
micrometer-type details. Despite my rocket-scientist 
approach, I began to develop a device that may repre- 
sent the ultimate in simplicity. 

The final product (shown here) has one moving part 
and angle control to within '/’ degree or better! My 
final cost was about 20c — two pieces of free scrap 
wood, 1 0c worth of glue and 10c worth of 
photocopying! 

This angle sander is very easy to build. First, 
scrounge the wooden parts from your scrap box. Cut 
the base of the alignment board out of a piece of 5 /»- or 
ty»-inch-thick particle board or plywood. The dimen- 
sions aren't too important — I made mine 1 2x 1 4 inches. 
Next, cut a piece of '/»- or 'A-inch-thick Masonite or 
plywood about 2 inches shorter than the base. Mine is 
1 2 inches square. Glue the thinner piece to the thicker 
one so that there's a 2-inch-wide indented “runway" 
across the top. 

Now. borrow your best friend's nice new shiny 
plastic protractor. (This helps to control the cost.) Use 
a copy machine to make an enlarged image of the 
protractor (8 to 10 inches wide). Return the protractor 
to your best friend. 

Glue the image of the protractor to the alignment 
board. Make sure that the base line of the protractor is 
parallel to the top edge of the Masonite or plywood that 
forms the runway. 

Craft shops carry some excellent glues for de- 


sliding sanding block. I used a 6- 
inch-long scrap of 2x4. I simply 
trimmed it on my table saw so that 
it had sharp, square edges. Place 
the block on the alignment board in 
the runway, hold it against the 
Masonite or plywood, and mark it 
with a pencil. This line will tell you 
where to glue the sandpaper strip 
•so that it doesn't contact the align- 
ment board. You'll probably want 
to flip the sanding block and mark 
it so that you can glue more than 
one strip of sandpaper to it. Mine 
accommodates four I -inch-wide 
strips of sandpaper. I use 100- and 
200-grit paper and rubber cement 
on my sanding block (see 
illustrations). 

Using the angle sander is as 
simple as building it. First, mea- 
sure the angle that you want to 
sand. (Maybe you should have kept your best friend's 
protractor! ) Then, place the wooden strip on the align- 
ment board. The strip should cross both the origin of 
the protractor image and the desired angle on the 
protractor scale. Don't try to remove all the extra 
material at once. While holding the wood firmly against 
the alignment board, gently slide the sanding block 
back and forth. As you sand, feed the wood up against 
the sandpaper about '/.« inch at a time. You’ll get the 
hang of it quickly. 

Keep an old toothbrush handy and use it to clean the 
sanding dust out of the runway. (If you don't, it will 
accumulate and tilt the sanding block.) For small 
pieces of flexible balsa, hold a thin metal or plastic 
ruler beside the strip for rigidity. 

I hope you enjoy your sander. ■ 



The alignment board is sin 
ply a photocopy enlargemei 
otaprotf actor glued toapiet 
ol VB-mch-thick Masomti 
This is. m turn, glued to 
rectangle ot plywood or pa 
tide board. 


“I thought about buying 
one of those fancy 
manual sanding devices 
advertised in the 
modeling catalogues, 
but the price was well 
over S20 with delivery. 
Then I thought, ‘I can 
build the thing!’” 
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by JOE BESHAR 


BASHING TH 



• SILENT FORTRESS • 


B EING ASSIGNED to B-17 aircraft during WW II while serving in the 303rd Bomb Group and 
3S8th Squadron of the 8th Air Force was an unforgettable experience. The B-17 flying 
fortress — “Queenie" — safely carried us through 1 7 complete bombing missions. This encouraged 
me to build an electric-powered model of Queenie, which will always have a place in my heart. 








11. The sialic thrust tester shown here was featured 
in the September '91 issue ol Model Airplane News, 
which featured detailed plans and building instructions. 
I used it to test for the most efficient prop arrangement 
with the cowl in place. I found the Rev-Up ’ 10x8 W prop, 
cropped to a diameter ol 9 inches, to be the most efficient. 
The plane was powered by 24 Sanyo 800 AR Ni-Cd 
batteries in two. Ilat, 12-cell packs that are linked by 
connectors to facilitate charging. The batteries are wired 
in series so that each motor “sees" six cells. 


12. Fourteen-gauge 
wire is used through- 
out, andalltheconnec- 
tions were soldered. To 
make a soldering aid, I 
drilled two clothespins 
to accept a piece of 16- 
inch-diameter piano 
wire. The clothespins 
can be slid side by side 
to grasp two wires at 
any desired spacing for 
soldering. Without a 
clamping tool of this 
kind, you need three 
hands. 


1. The wing is built light. Ribs and wing sheeting i 
thick; all the spars and the leading and trailing e 


j are 

j and trailing edges are of 
soft contest balsa. Here, the nacelles have been loosely fitted 
and aligned relative to the table top. 


2. This sho ws details of the wing nacelles ' structure; the only 
plywood is the firewall; all other structuralparts are made ol 
soft, 1 /4-inch-thick contest-grade balsa. To facilitate fitting 
and disassembly during construction, the wing intersections 
are marked at the side ol each nacelle. 


6. The nacelles are aligned and then glued 
to the main wing structure. Sand-tilled 
plastic bags are hung over the trailing edges, 
and a couple of die blocks were hung over 
the center section to brace the wing even 
more. 


7. To save weight, I vacu-lormed the engine cowls out of 020-inch-thick 
ABS plastic, which I vacu-lormed over a Royal Products * aluminum cowl. 
I trimmed off the excess plastic (as sho wn) and saved a total of 
4. 76 ounces (thanks to the assistance ol my good friend, Don 
Garataiow). 


■V 


8. The tail leathers were 
built out of 1 /i6-inch-thick, 
light, contest-balsa 
sheet. After building the 
tail feathers, I sanded the 
sheeting to a thickness ol 
approximately 7 32 inch. 
All the hinges used in 
the model are "easy- 
hinge" type. 
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The thought of using four electric motors was 
not only exciting, but it was also an interesting 
challenge. 

My plan was to 
build a model that 
would have a wing- 
span of just over 6 
feet. After consider- 
able research, which 
included a close 
look at Tom Cook’s 
glow-powered 
model shown in the 
January '73 issue of 
Flying Models, I 
chose the Royal Products* '/i6-scale B-17 kit, 
which has a wingspan of 78 inches and was 
designed for glow power. Royal Products also 
offers accessories such as canopies, cowls and 


The cockpit section has been 
removed so that the batteries 
can be charged. 


CO Type: Scale eleclric B-17 
■gj inch = 1 tool) 

Manufacturer: Royal Products Corp 

mm Wingspan: 73 inches 
j“* Length: 55 inches 

Wing area: 806 square inches 
CJ Wing loading: 24.3 ounces per 
square loot 

mm Power: four geared Astro Flight 035 
o cobalt motors substituted for .20 glow 
UJ engines; Jomar SM4 speed controller; 

24 800mAh Sanyo AR batteries 
CO Propellers: Rev-Up 10x8 props 
cropped to a 9-inch diameter 
Construction: Balsa and ply 


11 



3. The landing gear has been 
mounted. The Dave Brown ‘ 
sponge wheels were kept 
overnight in a freezer and, 
when removed, were con- 
toured with 60-grit sandpaper 
while being chucked in a drill 
press. The tire treads were cut 
with a hacksaw during the 
drill-press operation. 




13. In phase 
one, the front 
of the fuselage 
was covered 
withMonoKote * 
to minimize air 
resistance dur- 
ing flight. The 
rest of the fuse- 
lage was left 
open, as shown. 



4. The wing sheeting was edge-glued with CA, assembled 
on a plastic sheet and weighted down with die blocks, as 
shown. The die blocks are absolutely flat, so they ensure 
that the sheets will be perfectly aligned. You 'll find these 
die blocks in any machine shop. 



5. Die blocks hold the sheeting while it’s being attached to 
the wing. While the glue is setting, masking tape holds the 
sheeting to the wing frame at the leading and trailing 
edges. 



9. The profile fuselage and wing have been assembled. On the 
table in the foreground are four cowls. For structural strength, 
ordinary 1 / 2 -inch insulated-foam siding board was fitted and 
glued to the rear of each one. 



14. After successfully com- 
pleting phase one and flight- 
testing the plane, I built and 
detailed the scale fuselage 
(phase two). To start, I cut out 
the formers, as shown. A pow- 
ered hacksaw makes center 
and outside cutting easy to 
do. If you're interested in 
building one of these hack- 
saws, I'll be happy to send 
you a copy of the detailed 
plans and instructions for $2 
(enclose a self-addressed 
stamped envelope). My ad- 
dress is at the end of the 
article. 



10. Each of the lour cowls is shown with a different 
prop configuration. The efficiency of these props was 
tested in static bench tests. 



15. I planked the fuselage with soft, light, contest- 
grade balsa. I used Pica " Gluit adhesive, which I found 
ideal for this job. 
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FLIGHT PERFORMANCE 


Powered by four geared, 035 Astro Flight cobalt motors running on 24 800mAh cells, the 
electric Royal Products B-17 has successfully flown off grass and paved flying fields. 

• Takeoff and landing 

The B-17 is a tail-dragger, so I was very careful to keep the tail down with up-elevator 
during its first flight. Advancing the Jomar SM4 electronic speed controller to full rpm 
resulted in a takeoff in less than 10 feet and a steep climb angle of nearly 40 degrees! 
Amazingly, it didn’t stall during these first, precarious moments, and I was able to level 
it off into a stable flight. The plane has enough power. Some down-elevator and less than 
full throttle are needed for sustained level flight. With the proportional speed controller, 
landing approaches were easy. 

• High-speed performance 

At full power, the B-17 flies stably with a docile performance that’s reminiscent of the 
full-size aircraft. 

• Low-speed performance 

The B-17, with its 24.8 ounces per square foot wing loading, proved reasonably 
responsive at low speeds. When flying at low speeds, the nose must be kept low to prevent 
a stall. 

• Aerobatics 

As a heavy bomber, the B-17 was never intended for aerobatics. With a little over 40 watts 
per pound power loading, the model delivers realistic scale performance. Flight times 
averaged 3 to 4 minutes. The resonance of the electric motors also reminds one of the 
sound of the full-size version. 


ROYAL B-17 

decals, which are listed separately in the 
price list. 

To convert the kit to electric power, I had to 
modify the construction so that the final weight 
would result in the lowest possible wing load- 
ing. Instead of using plywood in all the usual 
places, I therefore substituted, for the most part, 
thin balsa sheet, using it for wing ribs, formers, 
planking, etc. 

1 planned to complete the project in two 
phases: first, the wing and tail feathers, but the 
box-construction fuselage would be completed 
in profile only. This made sense because the 
wing nacelles carry the landing gear as well as 
the motors. Thus, I'd be able to test-fly the 
model without having to build a complicated, 
rounded fuselage. After test-flying the proto- 
type, I planned to build the actual B-17 fuselage. 
On the other hand, if I wasn’t successful, I 
would have avoided spending time on building 
the proper fuselage and would shed fewer tears 
during its burial! 

Since a picture is worth a thousand words. I’ll 
show the construction of the electric B-17 in 
pictures. 

*Here are the addresses that are pertinent to this 
article: 

Royal Products Corp., 790 West Tennessee Ave., 
Denver, CO 80223. 

Astro Flight Inc., 1331 1 Beach Ave., Marina Del Rey, 
CA 90292. 


Dave Brown Products, 4560 Lavhigh Rd. , Hamilton, 
OH 45013. 

Rev-Up ; distributed by Progress Mfg. Co, .P.O.Box 
1306, Manhattan. KS 66502 . 

MonoKote/Great Planes Model Distributors, P .O. 


Box 9021 , Champaign, II. 61826. 

Pica Enterprises Inc., 2657 N.E. 188 St. . Miami. FL 
33180. 

Coverite, 420 Babylon Rd., Horsham. PA 19044. 
Joe Beshar, 1 90 Merritt Dr. . Oradell. NJ 07549. U 





16. After completing the planking, I sanded the 
skin to a thickness of 1 /is inchorless. I mounted 
the tail leathers with a vee-member, as shown, 
and I put an elastic band across the bottom to 
hold the rudder in place for proper alignment. 
This helped me to fit the dorsal fin. The formed- 
plastic cockpit enclosures shown here are from 
Royal Products. 


r \ i\ 

19. A close-up of the SM4 Jomar * speed con- 
troller, which is mounted on the top of the wing, 
supported with 3 /w-inch lengths of tubing and 
held with 4-40 plastic screws. Jomar's litera- 
ture indicates a 21 -cell limit for this controller, 
but it handles the 24 Ni-Cd cells perfectly. 


17. I covered the balsa sheet with Coverite's * 
Clear Mica Film, which is one of the lightest heat- 
shrink coverings available. It can be applied over 
compound curves quite readily using Coverite’s 
Balsarite adhesives in those areas where adhe- 
sion is required. A piece of the Mica Film to be 
marked for the cutouts at the nacelles is shown 
lying on the wing. The nacelles were covered 
separately after the main wing had been co vered. 


18. Here's the finished wing assembly with the 
three-blade props mounted. Note the insignia, 
the leading-edge boots and the flap outlines. 


21. This top view of the battery compartment 
shows the top 12-cell Ni-Cd pack. A rubber band 
holds the upper trap-door section of the fuse- 
lage down. The battery box is held to the fuse- 
lage bottom with Velcro' , so it can be removed 
easily. To look inside the top of the fuselage, lift 
it and twist it, and then return it to its correct 
position. 


20. See the rud- 
der and eleva- 
tor servos in the 
rear part of the 
center fuselage 
bay. Note the 
ball turret at the 
bottom of the 
fuselage. 
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HOWTO 



AIRFOIL SELEC 


P ART 1 EXPLAINED airfoil plots in de- 
tail and indicated that airfoil selection 
could be achieved by comparing the lift 
coefficient (Cl), drag coefficient (Cp). pitching 
moments (Cm) and other airfoil characteristics 
directly. 

The final selection of an airfoil for your 
design depends on the design and on how you 
want the airfoil to perform, i.e.. its “mission 
profile.” 

For a sailplane, high lift, low drag and pitch- 
ing moment at low Rns is the choice. For an 
aerobatic model, a symmetrical section with 
low Cm and the capacity to operate both upright 
or inverted is desirable, along with a sharp stall 
for spins and snap rolls and as high a Cl max as 
can be found. For a spoil model, an airfoil like 
El 97 is ideal. It has high C[ max, low drag and 
a moderate pitching moment. The stall is 
gentle. Note that the so-called "fiat bottom” 
airfoils like the Clark Y (popular for sport mod- 
els) arc. in fact, moderately cambered airfoils. 

FORMULAS 

Now for those "dreaded" formulas. Don't be 
alarmed; they're simple arithmetic with just a 
touch of algebra. Their solutions are easily com- 
puted on a hand calculator that has “square" and 
“square root" buttons. 

These formulas have been modified for sim- 
plicity. and to reflect model airplane values of 
speed in mph, areas in square inches, chords in 
inches, pitching moments in inch/ounces and 
weight, lift and drag in ounces. 

Formula 1: Reynolds Number (Rn) 

Rn = speed (mph) x chord (inches) x K 

(K at sea level is 780: at 5,(KK) ft. is 690; and at 
10,000 ft. is 610) 


Formula 2: Aspect Ratio (AR) 

AR = span (inches) 2 

wing area (square inches) 

Formula 3: Taper Ratio ( X — Lambda) 


where Cp= total of profile and induceddrag 
coefficients 

Cpti = section profile drag coefficient at Cl 
chosen from airfoil plot 

Cl 2 = lift coefficient chosen "squared" 

AR = aspect ratio 


Taper ratio = tip chord (inches) 
root chord (inches) 

(A straight wing has a taper ratio of I .) 

Mean aerodynamic chord (MAC) 

Figure 1 3 provides a graphic method for locat- 
ing the MAC and its '/-» chord point. The MAC 
is defined as “that chord representative of the 
wing as a whole and about which the lift, drag 
and pitching moment forces can be considered 
to act." 


Formula 4: Total of Section and Induced 
Angle of Attack 


a (alpha)= a 0 + 


(18.24 x Cl) x(1+t) 

AR 


where a = total of section angle of attack and 
induced angle of attack 

= section angle of attack from airfoil plot 
Cl = lift coefficient at section angle of attack 
from airfoil plot 
AR = aspect ratio 

T (tau) = planform adjustment factors 
(Figures 3 and 4 of Part I ) 



8 (delta)= planform adjustment factor (Fig- 
ures 3 and 4 in Part I ) 


COEFFICIENT CONVERSIONS 

Up to this point, coefficients have had only 
abstract values. To convert these to meaningful 
figures, we'll use the six variables mentioned in 
Part I in these formulas. 


Formula 5: Total of Profile (section) and 

Induced Drag Coefficients Formula 6: Lift (or Weight) 


Co = Coo + 

(0.318CL 2 ) x (1+ 8 ) 

Lift (or weight) = C L a V 2 S 


AR 

3519 



60 MODEL AIRPLANE NEWS 









TION, 


PART 



by ANDY LENNON 


If you want to determine the lift coefficient 
needed for a given air speed and weight: 

Formula 7: Lift Coefficient Required 

C L = lift x 3519 
oV*S 


Formula 10: Pitching Moment 

Pitching moment = Cm ct I^Sc 
3519 

Where in formulas 6. 7. K, 0 and 10: 
Q = lift coefficient (formula 7) 


GRAPHIC METHOD FOR LOCATING THE MEAN AERODYNAMIC CHORD (MAC). 


i <- R ►(<-*-►1 


V« MAC 


ir 


R 


|<— C >)<■ C > 

i , C/2 

c/4-H 

ITTT ■ 7 

\ / 

'/* MAC \\A 
MAC \ 


Swept; 


V 




I f you want to know (he model's speed at a given 
lift coefficient and weight: 

Formula 8: Model Speed 


V = / lift X 351 
V o x Cl x 


3519 
S 


Formula 9: Total profile and Induced Wing 
Drag. 

Total drag = CdoV 2 S 
3519 


C|) = total drag coefficient (formula 5) 

V : = speed in mph squared 
S = wing area in square inches 
C = mean aerodynamic chord in inches (see 
Figure 13) 

Cm = pitching moment about the '/-i MAC at 
the calculated Cl in ineh/ounecs 

a (sigma)= density of air (sea level, 1.00; 
5.000 feet. 0.8616; lO.(KM) feet. 0.7384) 

SPECIAL PROCEDURES 

A: Lift coefficient per degree of angle of 
attack adjusted for AR and planform. 

Refer to Figure I. Part I EI97. At C L 1 .00 and 


angle of attack of 7 degrees, plus the 2 degrees 
negative, a,, is 9 degrees. Apply Formula 4 to 
obtain a. Divide Cl 1 .00 by a to obtain Cl per 
degree. 

II: Angle of attack (or incidence) for level 
flight. C| required divided by C| per degree of 
angle of attack. 

Knowing wing area, weight and cruising 
speed, calculate the Cl needed as in Formula 7. 
Divide this Cl by Cl per degree as above to 
obtain lift spectrum. Deduct any negative angle 
of attack to zero lift. 

C: Stall angle of attack adjusted for AR and 
plan. 

Adjust the stall angle of attack for AR and 
planform as in Formula 4. Deduct any negative 
angle of attack to zero lift to obtain positive 
value of stall angle of attack. 

Good luck with your design. ■ 
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Floating Around 




JOHN SULLIVAN 


OGOPOGO 



David Titterton’s lloat-equipped Ultimate Bipe stands ready at the Lake Cowichan Float Fly in British 
Columbia. 


THIS MONTH, I have a source of scale 
documentation, some video news and some 
notable models to share with you. 

THE ULTIMATE FLOATER 

David Titterton of Victoria, B.C., Canada, 
sent a photo of his Goldberg* Ultimate on 
36-inch Sullivan* floats. The Ultimate is 
powered by an early O.S.* 90 4-stroke with 
a C.H. Electronics* ignition. The covering 
is Solartex with an automotive enamel fin- 
ish. 

David reports that the Ultimate handles 
the floats well, although the model is con- 
siderably more sedate than when it's 
equipped with wheels. At first, David tried 



Stan Wilson brought his Proctor Antic Bipe (on 
three-point, old-timer tloats) to the Ogopogo 
meet. The line sand beaches are perfect for 
launch and retrieval. 


to get by with one water rudder, but the 
Ultimate's large side and air-rudder areas 
caused it to behave like a luffing sailboat. 
He has now converted the bipe to twin wa- 
ter rudders, and all is well. 

THE FLOATING MAILBAG 

I received a complimentary video from 
Dick Hansen of Hansen Scale Aviation 
Videos*. This example is the Uth in 
Dick's series, and it features the '91 North- 
west Seaplane Championships, the '91 NW 
Scalemaster's meet, a full-scale aerodome 
'92 preview, and visits to Dan Parsons’ 
shop and the Fox manufacturing plant. For 


one such as me — so thoroughly immersed 
(pun intended) in float flying — it was an 
eye opener to see what else was going on 
in modeling. This is the third Hansen video 
I’ve seen, and I've enjoyed all of them. 

Leonard Opdycke, of World War I 
Aeroplanes Inc.*, sent in a couple of issues 
of his scale magazines that featured the 
Savoia S.65 and the Piaggio PC-7. Apart 
from my interest in the Schneider racers, I 
was amazed at the scale detail and research 
throughout the magazines. If any of you are 
modeling the WW I era, it would be worth 
your while to write and ask for the back- 
(Continued on pufte t>4 1 



Mark Wald designed and built this 132-inch llying boat, which he 
christened "Salty . " This great llying seaplane weighs 30 pounds and 
is powered by a Quadra 50. 


Ted Russel displays his twin . 60 2-stroke-powered. 9-loot twin Otter at Ogopogo. 
The scratch-built ship is white with blue and red trim. 
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Sorry, no name was provided lor the owner ol this twin 4-stroke See Bee. 
The Ogopogo meet is held at the Crystal Waters Resort on Crystal Lake 
near Vernon, British Columbia, Canada. 


A helper prepares to release Mike Stippon’s huge 12-toot, 60-pound 
PBY. Twin Super Tigre 2500s power this impressive white, red and 
blue amphibian. 



The variety of giant 
floatplanes at 
Ogopogo was ex- 
ceptional. This 
Fairchild Husky 
spanned 108 
inches, weighed 33 
pounds and was 
powered by a 3.5 
Kawasaki. 



Ted Russel’s fan- 
tastic 10-toot 
"shorf'lmperial 
lloats proudly at 
Ogopogo. This 
scratch-built giant 
uses 13 servos, 
weighs 44 pounds 
and uses tour Enya 
.804-strokes. 


issues listing. You'll need a magnifying 
glass to read the list, but the scope of 
coverage is incredible and well worth 
the effort. 

BACK TO OGOPOGO 

As promised. I'm delighted to share more 
of the fantastic seaplanes that showed up 
at the Ogopogo '9 1 meet, held at Crystal 
Lake near Vernon, B.C., Canada. Spe- 
cial thanks go out to Walter Moller, Ted 
Russel and Ed Westwood for providing 
the photos you see here. 1 was fortunate 
to receive a videotape of the meet from 
Ed Westwood. As you might expect, the 
planes are very exciting on the water and 
in the air. Moller’s Donier 217 K.P. was 
equipped with smoke so thick you could 
almost smell the kerosene coming out of 
the TV! Ted Russel’s short Imperial was 
so big that you could actually hear the 
spray blister splashing back on the water 
as the four-engine giant sped by on a step 
run! Anyway, enjoy the photos. See you 
next time. 



Walter Moller is a 
prolitic builder. In 
addition to his 
Dornier, and his 
Blaum & Voss 
bomber, he 
brought this 71- 
inch-span, 1204- 
stroke-powered 
Arado 196 to 
Ogopogo. 


*Here arc the addresses of the companies men- 
tioned in this article: 

Carl Goldberg Models , 4734 West Chicago Avc., 
( 'hicago, II. 60631 

John Sullivan Floatplane Products, 1421 Second 
St.. Calistoga. CA 94515. 

O.S. Engines ; distributed by Great Planes Mode! 
Distributors. P.O. Box 91)21, Champaign. IL 6 1826. 
CM. Electronics, P.O. Box 1732. Riverton. WY 
8250 1. 

Hansen Scale Videos, 10807 S.E. Stacy Court. Port- 
land. OR 97266. 

World War I Aeroplanes, 15 Crescent Rd.. 
Poughkeepsie. NY 12601 . ■ 
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by JIM 
SIMPSON 



Author poses with Zero after snow- 
storm. 


ERE'S A good-looking, low- 
wing tail-dragger that flies 
like a sport plane. No — better than 
many sport planes! The Midwest* 
Zero's performance is definitely 
worth the effort needed to build the 
kit. Let me tell you about both, but 
let's put it in perspective and start 
from the beginning. 

I've been building R/C models 
for other people for 30 years, so 
naturally I agreed to do this kit 
review when Tom Atwood men- 




RISING-SUN FUN 


lioned the need. I asked him to 
send one of the posters of the Zero 
that are offered by Model Airplane 
News, and I continued to work on 
then-current projects. 

The day of arrival of the Zero 
kit found me finishing a 2-meter 
sailplane kit manufactured on the 
West Coast. I anx- 
iously opened the 
Zero box and — voi la ! 
The typically ex- 
ecuted Midwest Pro- 
ducts product was 
there before my eyes. 

THE KIT 

The thing I most ap- 
preciate about Mid- 
west Products kits is 
the wood quality. As 
usual, it was clear. 


light and correctly cut. The next 
eye-grabbers were a formed ABS 
cowl and a canopy with the frame- 
work outline molded in. The two- 
piece cowl will be easy to paint, 
because all models of the Zero 
have black cowls. The canopy 
frame can be painted inside (which 
avoids any fuelproofing problems), 
and if you're careful, no masking 
tape will be needed. The decals are 
"sticky back." and details include 
wing-tank fuel caps anil even ar- 
rows with Japanese script. 

Other Midwest standards I've 
come to expect arc accurate, un- 
cluttered. printed, easy-to-read 
plans and an accompanying con- 
struction manual featuring step- 
by-step instructions illustrated with 
clear, simple line drawings. The 
construction manual begins with a 



colon PHOTOS BY DAN PARSOMS 
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SPECIFICATIONS 


I ONCE YOU GET USED TO THE ZERO, YOU CAN MOVE THE CG 
BACK A LITTLE AT A TIME AND GET SOME SPECTACULAR 
PERFORMANCE. 


list of the kit’s contents (like a bill 
of materials) that includes a de- 
scription of what each piece is for. 
It also includes two pages of illus- 
trations of the die-cut sheets. This 
is followed by a checklist (also 
illustrated) of the tools and materi- 
als you'll need. If you’ve never 
seen one of these construction 
manuals. I assure you it will be 
worth the effort to take a look. 

The hardware package was also 
of high quality. I noticed the pre- 
formed wire landing-gear struts had 
the correct angles for the fortvard- 
swept look. 

CONSTRUCTION 

Three days after beginning con- 
struction, it was ready to cover 
(only eight or nine hours of work a 
day. and while working on two 
other planes as well). Wing con- 
struction is enhanced with a die- 
cut dihedral gauge. die-cut ribs with 
alignment tabs attached and a build- 
ing-jig strip to help ensure align- 
ment while finishing the bottom of 
each wing panel. In my opinion, 
there are three things that are really 
difficult for most modelers. Carv- 
ing wing tips and leading edges are 
two: the other is aileron linkage. 
Model designer Tom Herr limited 
the wing-tip problem to contour- 
ing the top and bottom wing-tip 
blocks to follow the curve of the 
leading-edge planking. This 
worked out well. On the other hand. 
I did find that the aileron linkage 
will work better ifthe control horns 


are slightly recessed into the wing 
trailing edge (no big deal). Unfor- 
tunately. there’s no detail on how 
to carve the shape of the wing 



The Zero s cowl is easy to trim. I cut 
these holes to provide clearance 
lor the cylinder head and mu tiler. 


leading edge. I carved off the top 
and bottom comers with a knife, 
shaped it with a razor plane, rough- 


sanded with a long, narrow block 
(at least -74x3x1 1 inches) spanwise, 
and finish-sanded by hand. 

FUSELAGE 

Assembling the fuselage is a real 
treat, because everything fits so 
well. The tabs exactly matched the 
grooves everywhere. I did won- 
der. however why the slot for the 
t a i I - w h e e I 
bracket wasn't 
die-cut. Your 
biggest chal- 
lenge will be 
planking the 
top rear of the 
fuselage with 
'/8x '/4-inch 
balsa strips. My 
advice is to 
study the draw- 


ing detail and take your time. 

Let's talk about the cowl. If you 
have a bandsaw and a Dremel tool, 
use them to save time and effort. 
There’s a potential problem hid- 
ing in the alignment stage. I 
mounted my engine on its side so 
the exhaust would be below the 
wing. To ensure correct alignment 
(as specified in the manual), 1 built 
a balsa jig and bolted it to the prop 
shaft after slipping the cowl onto 
the nose of the plane. It just fits 
inside the front of the cowl and 
ensures adequate prop clearance. 
This saved lots of time and gave 
perfect results. 


gluing the balsa together, jig-saw- 
ing the outline, rounding the edges 
and setting it all aside to await 
covering. The kit illustrates the 
all-gray version with a black cowl, 
but I wanted something more col- 
orful. I wasn’t able to get the proper 
colors in any iron-on plastic to 
match the poster version from 
Model Airplane News, so I dis- 
cussed my dilemma with Stan 
Johnson, owner of the local Hob- 
bies N’ Stuff and a great modeler. 
He showed me the Squadron/Sig- 
nal Publications Booklet No. 59 
on the A6M Zero in action. Wow! 
Ten different profiles in color! The 
orange, black and white trainer 
version caught my eye, and now 
you see the result. There really 
were orange Japanese Zeros! 

I covered the parts with 



TAIL FEATHERS 
AND COVERING 

I finished the tail by simply edge- 





The Zero 's wing 
is tapered all 
around and is a 
cinch to build. 


Model name: Zero 
Manufacturer: Midwest 
Products Co., Inc. 

Type: Easy-to-buiid warbird 
sport plane 
List price: $119.95 
Wingspan: 60 inches 
Wing area: 552 square-inches 
Weight: 5 to 5'/2 pounds 
(review model: 4 pounds, 

15 ounces) 

Wing loading: 21 ounces per 
square foot 
Length: 40 inches 
(not including prop or spinner) 
Engine used: O.S. 40 FSR 
Recommended: 35 to 45 
2-stroke 40 to 50 4-stroke 
No. of channels req’d: 4 
(aileron, elevator, throttle and 
rudder) 

Radio used: Kraft KP-7C 
Prop used: Zinger 11x6 
Airfoil type: Symmetrical 
Washout: No 
Wing construction: 
Conventional built-up 
Kit construction: Conventional 
interlocking lite-ply fuselage and 
sheet-balsa tail 

Optional accessories used: 

None 

Features: this kit is a well-de- 
signed, 40-size sport plane that’s 
made to look like the famous 
WW II Japanese Zero. True 
wings are ensured with rib tabs 
and jig strips. The interlocking 
lite-ply fuselage is a snap to 
build, and the tail group is sim- 
ply sheet balsa with elevators 
joined by music wire. Theformed 
plastic cowl and canopy make 
finishing easy. 

Hits 

• Well-illustrated construction 
manual, nicely formed ABS cowl, 
detailed molded canopy, high- 
quality balsa. 

•It flies very well! 

Misses 

• The kit could use a jig fixture to 
align the cowl. 

•The construction manual 
should include further detail on 
how to carve the shape of the 
leading edges. 




FLIGHT PERFORMANCE 

Our first test flights were done in what (for New Mexico ) would he impossible conditions: 
that's one day after a snowstorm, with the temperature below freezing and wind at 10 to 
ISmph! Why? Because it was ready to fly, that's why. 


• Takeoff and landing 

It had been a long time since I last flew a tail-dragger, but, like bicycling, you never forget 
how. It took us a while and lots of help to 
get the engine running and adjusted, then 
Alan Granite carried the Zero to the only 
patch of runway not covered in snow, and 
set it down heading nearly into the wind. 

I advanced the throttle and fed in a small 
amount of right rudder command and was 
impressed with the acceleration. A little 
back pressure on the elevator stick, and 
the Zero finished a nearly perfect takeoff 
and began a right climbing turn. I wanted 
to shout “Whoopee,” but the cold wind stifled it. 

The first landing came too soon. The engine died lean at altitude about midway into 
a tank of fuel. I made a very long, flat glide to final approach, but I was carrying more 
air speed than necessary and landing crosswind, so one bounce and then it settled in for 
a short rollout in the snow. 

The second landing came after a full flight that included some slow-speed flight. I 
now knew it didn’t show a tendency to tip-stall. In a long, slow approach, I eased back 
the stick at 3 feet altitude for a real “grease job." Dan Parsons thought it was a nice 
landing, and believe me, he knows landings! 



• High-Speed Performance 

The Zero is quick! Our runway is over a mile above sea level. The Zero as test-flown 
weighed less than 5 pounds, which gives less than 1 pound per 100 square inches wing 
loading. (This is a handy rule of thumb for good-flying, propeller-driven aircraft.) The 
1 1 x6 prop on the O.S. 40 FSR is the same power package I fly on my Sig Kadet Sr. The 
net result is better than any of the “Stiks” and as good as pattern ships like the “Kaos." 
Full-throttle loops and rolls are straight and smooth. If I wanted more speed. I'd use a 
9x7 or an 8x8 prop. 


• Low-Spend Performance 

Slow flight is a whole new field of fun and very much appreciated with a plane like the 
Zero. As test-flown, the balance point with an empty tank is exactly where the plans 
specify, and with control throws as specified on the plans, the Zero is very stable and 
difficult to stall. I had the specified control throws set on my transmitter in low rates, so 
it wasn’t long before I switched to high rates (50 percent more throw) for some hot- 
dogging. Even with the increased elevator throw, it was hard to stall the Zero, and when 
stalled, it just dropped its nose and flew on out. I suspect that if the balance point was 
about */2 to 1 inch aft, it would snap-roll out of a stall. Hmmmmm. 


• Aerobatics 

With the center of gravity and control throws as shown on the plans, the Zero is capable 
of most aerobatic maneuvers. It tracks through loops without the need for correction, and 
rolls are very axial. Inverted flight requires very little down-elevator for level flight. The 
Zero isn’t a beginner’s airplane, but if you can fly ailerons, you can fly it. Once you get 
used to the Zero, you can move the CG back a little at a time and get some spectacular 
performance. The snap rolls and spins are truly outstanding. Armando Lewin, a local 
modeler who was also present and helped with the first test-flights, said that he was most 
impressed with the long slow glides after the engine had quit. Finally, the really beautiful 
tapered wing with round wingtips contributes considerable lateral stability and elimi- 
nates worry about the premature onset of stalls. We saw no tendency for the plane to snap 
out of full-deflection, full-throttle pylon turns. In summary, the Zero is fun to fly and 
that’s what it’s all about, isn’t it? 



Top: the cowl-alignment jig is made out ol 
scrap balsa and can be bolted onto the prop 
shaft. The round base lits inside the cowl 
while the parallel crosspieces hold the cowl 
in position. The square piece ensures prop 
clearance. 

Above: Rear view ol the cowl-alignment jig. 

The large hole provides clearance lor the 
engine crankshaft housing. 

MonoKotc before final assembly, then followed 
the manual with one exception: Wilhold Glues' 
R/C 56 glue (available at any hobby shop). This 
stuff glued the plastic canopy right on the 
MonoKote and stuck the MonoKote-covcrcd 
landing-gear fairings to the music-wire struts so 
they wouldn't rotate in flight.- 

Radio installation went exactly as the manual 
outlines, although I used my own servo tray. The 
lank instal lation can be tricky, because you must 
keep three fuel lines separate and connect them 
correctly. (It's especially tricky if all three fuel 
lines come through the same hole in the firewall, 
as mine do.) You've just got to be careful and 
use different colored tubing if you can. I was 
pleased to see the illustrated steps in the manual 
that cover control-surface travel limits (throw) 
and how to achieve the proper balance point. I 'd 
like to see one more step here: 

Take the time to assemble the model, turn on 
the radio, sit down behind the model and check 
that the control directions are correct and that 
the linkage isn't binding (especially between 
the aileron servo and the fuselage innards). 
Now. make sure the surfaces are all in neutral, 
and take one more look to be sure the surface 
al ignment is straight, correct and true. No warps, 
OK? I Editor's note: the manufacturer com- 
ments that this kit wasn't designed for begin- 
ners. and therefore, these skills were assumed. I 
Finally, I'm pleased to see the section in the 
manual on Hying tail-dragger models. It will be 
helpful to you if you’ve never done so. And. 
after all is said and done, the back cover of the 
manual is a postpaid, fold-and-mail. product 
evaluation. Nice touch. Midwest. Keep up the 
good work! 

* Here's the address of the company featured in 
this article: 

Midwest Products Co. Inc., 400 S. Indiana St.. Hobart. 
IN 46.142. M 
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CANOPY 

( Continued from page 41 } 

assist in the trimming operation. 

Attach the canopy to the front canopy bow 
with no. Ox'/s inch or 7i6-inch sheet-metal 
screws. Space the screws symmetrically around 
the canopy bow about I inch apart. 

Next, attach the hinge assembly to the canopy 
and frame with a no. I flat-head sheet-metal 
screw about 7* inch from each end of the hinge 
assembly. Experiment with the correct size drill 
bit for use with the no. I sheet-metal screw prior 
to drilling. A trim strip of aluminum will be 
placed over the canopy and the two screws later. 

Fabricate two '/-"-inch to inch-wide alu- 
minum trim strips that will be used to cover the 
hinge on one side and provide a trim strip on the 
other side. These trim strips will continue to the 
rear of the canopy. Use no. I sheet metal screws 
about 7u> inch long spaced about 1 inch apart. 
The screws will go through the aluminum trim 
strip, the canopy, the hinge (on one side) and 
into the 3 /'&-inch aluminum tube. 

The rear canopy section isn't attached to the 
trim strips at this time. The trim strips will be 
removed and painted later. After they've been 
painted, they're screwed back into place and 
glued to the rear canopy section. 

Some sort of suitable canopy latch is re- 
quired. The latch shown in the photos works 
quite well. The latch itself is made of Vw-inch- 
thick 4 1 30 steel sheet. The bearing is a piece of 
nylon from an old nylon propeller. It’s attached 
with no. I or no. 2 screws or '/i6-inch rivets. The 
shaft for the latch is a 2-56 cap screw. The 
airfoil-shape handle is of a piece of '/-^-inch- 
thick brass. The screw head is on the outside of 
the handle and the nut is on the inside. A large 
amount of solder is flowed around the handle 
which will form a nice, streamlined shape. Two 
nuts are placed on each side of the latch and 
soldered to the latch. A small spring holds the 
latch closed. 

The latch engages a no. I sheet-metal screw 
that's screwed into the aluminum frame. The 
nylon bearing block is attached after the latch 
has been positioned on the engaging screw on 
the frame, then attached to the fuselage. The 
latch looks realistic and is quite reliable. The 
canopy can be removed from the fuselage at any 
time simply by removing the hinge pin. 

The canopy is dismantled for painting. After 
painting, attach the canopy to the frame. Use a 
large canopy molding strip (this material is 
similar to split tubing and is widely available) to 
seal the canopy to the windshield. Use slow- 
cure CA to bond the molding to the rear canopy 
section, but don't glue it to the front windshield! 
A medium-size molding strip is used for the rear 
of the canopy. This will hide any errors and keep 
the canopy from scratching the paint on the 
fuselage. The molding strips can be painted 
ahead of time or masked off and painted after 
they’ve been attached to the canopy. 

1 use a '/i6-inch-diameter nylon cord to retain 
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LIGHTING SYSTEMS 

THE ORIGINALS . . . Still the Best! 


#RED 01 Programmable Flashing Navigation Lights 9V $24.95 

#RED 02 “Strobe” Light, Adj. Rate, 9V $1 9.95 

#RED 03 Landing Lights, 4.8V $39.95 

#RED 04 Mars “Rotating" Beacon, Adj. Rate, 9 V $1 9.95 

#RED 05 Marine Navigation Lights (nonflashing) 9V $10.95 

#RED 06 Sky Lights, 1 8 Light Set, 9 V $24.95 

#RED 14 Big Airplane Navigation Lights 9V $24.95 

#RED 16 Econo Landing Lights (the brightest!) 9 V $19.95 

#RED 23 Real Strobe Light (a true zenon strobe) 3V $29.95 


• SEE YOUR DEALER • SEND STAMPED ENVELOPE FOR RAM INFO 
If unavailable locally, send check, money order or full credit card info for the cost of the item plus 
$4 00 ($5.00 foreign) for Immediate shipment. Include full address for UPS. Sorry no COD. 

cRdm 229 E. Rollins Rd. — Round Lake Beach, IL 60073 



KWIK HINGES 


When High 
Performance 
Hinges On 

Jlr- 

Quality, ^ 



Dll-BKO’s Kwik Hinges assure 
smooth flight control and easy 
installation. Hinges are simply 
inserted by using a hobby knife to 
make a slot into the wood. Kwik ' 
Hinges consist of a super thin, 
extremely strong material featur 
ing 140 glue pockets per side. The 
combination of glue pockets and 
C/A glue offers a secure bond to 
your aircraft. Sizes are available 
in either (24) %’ x 1" pre-cut 
hinges or in (2) 2" x 12’ sheets 
allowing you to cut your own. 


For a Free Catalog send 
$1 for shipping & handling: 


DU-BRO 

Dll-BRO Products • P.O. Box 815 • Wauconda, IL 60084 




We’re Not Just Battery Packs 
Anymore! 


When it comes to Electric Flight, SR is your "one stop' 
source for everything you’ll need! 

We don't stock just any motor, speed control, 
charger or prop. We only stock the items we 4m 
use ourselves based on our 40 years of 
modeling experience and 10 years of a 

Electric Flight experience. 

We’re glad to answer your questions 
and we’ll help you select what you need, 
not what you don’t! You’ll only have A 

to buy an item once, not over and / 

over until you find the right one. 

When we can, we'll even discount the price! v 

To place an order, give us a call at 516-286-0079 
from 9 to 3 or send $3 for price and technical information. 


SR BATTERIES. INC., BOX 287. BELLPORT, NEW YORK 11713 (516) 286-0079 FAX (516) 286-0901 




R/C GOODIES 

2828 Cochran St. Suite 281 805 581-5061 

Simi Valley, Ca. 93065 

BUILDING ACCESSORIES #2 


LITESPAN NOW IN 36 & 72”LENGTHS 

LITESPAN LIGHTEST 
IRON ON COVERING FOR 
SMALL AIRCRAFT TO 60- 
SPAN USES BALSALOC 
ADHESIVE, FUEL PROOF. 

PAINT ABLE, TOUGH!! 

9 COLORS AVAILABLE: 

RED, YELLOW. WHITE, ORANGE, BLUE. BLACK, 
SILVER. CREAM. & DARK GREEN EASY TO 
APPLY. WORKS COMPOUND CURVES WELL 
APPLY NON-TOXIC BALSALOC ADHESIVE TO 
FRAME WITH SMALL DAMP SPONGE ALLOW 
TO DRY. THEN AFFIX LITESPAN WITH IRON. 
SHRINK WITH IRON OR HEAT GUN 20" X 36- 
SHEETS SPEC $2.50, 20”x72' SPEC $5.00 
110 GRAM BALSALOC REG $4 00. SPEC $3.25 
S & H TO 7 SHTS 20 X 36’ OR 4 SHTS 20 X 12' 
LITESPAN * 1 BALSALOC $3.00 S & H TO 
DOUBLE THIS QUANTITY $5.00 



DUAL BLADE 
SHARPENER 


EDJEK 

PUTS A NEW EDGE 
ON YOUR NO 11 
EXACTO OR 
UBER BLADES 
IN SECONDS' 

SAVES TIME AND 
BLADE REPLACEMENTS 

DIAMOND EDJER 
REG $15 00 SPEC $12.75 
ARKANSAS STONE REG $1100 SPEC $9.25 
CERAMIC EDJER REG $8 50 SPEC $7.25 
ADD $1 75 SHIPPING & HANDUNG 
SEE BROCHURE FOR OTHER MODELS 




PRICES ARE CASH. 
CARDS 6% MORE. 


.■■mu 

20% DEPOSIT-COD 



BALSARITE 

R/C WONDER JUICE! 

Balsarite makes every covering slick better 
It also moisture-proofs the wood and 
adds a little extra structural strength, plus: 



□ prevents fuelcreep 
under seams 

□ fuelproofs engine 
compartments 

□ attaches raw dacron, 
silk, paper, tissue to 
wood 


COVERITE 

420 Babylon Rd , Horsham, PA 19044 


DUCTED FANS 

REPLACE PIPE PRESSURE WITH 

PITOT POWER 

A FAN HOUSING MOUNTED 
PICKUP FOR TANK PRESSURE. 

* LESS DRAG 

* EASY HOOKUP 
% 3/4 P . S . I . ♦ 

AIR FLOW 

FULL SIZE 

SB.00 CASH OR M.O. 
USHER ENTERPRISES INC. 

1017 SE FRONTAGE RO BOX 511 
NORTH PLAINS OR. 97133 



CANOPY 

(Continued from page 73) 

the opened canopy in the correct position. The 
cord is placed into a 3 /i6-inch-long piece of thin 
aluminum tube, wrapped around the rear canopy 
bow and inserted back into the aluminum tube 
and glued in place. The other end is glued into a 
small solder lug that’s free to rotate on a screw. 

The canopy opening feature is necessary on 
the AL-I. All the switches and charging jacks 
are on the instrument panel. They’re easily 
accessible by opening the canopy. Also, the 
canopy has to be opened to install the wing 
panels and to provide access to the R/C equip- 
ment and the gas tank. 

CONCLUSION 

The method used in my AL-1 aircraft canopy 
can be used for other similar canopy designs. 
Modify or redesign parts so that they meet your 
needs. I think you’ll agree that this type of 
construction will greatly enhance any large 
model. ■ 


AIRTRAX 

(Continued from page 48) 


ENGINE 

A stock YS* .45 with a Macs* muffler provides 
the power for the Airtrax .46. This engine has 
tons of power, but is a little heavy, and I had to 
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VACUUM FORMER 


AIRTRAX 

lake that into consideration when 1 configured 
the radio-system layout to maintain the proper 
center of gravity (CG) for this model. A 
Du-Bro* 14-ounce tank fit nicely into the fuel 
tank compartment. 


RADIO 

A JR* 6-channel PCM radio activates the con- 
trol surfaces with precision and speed. I use the 
501 servos in all locations. The radio installa- 
tion is easy owing to the space available. Again, 
it’s important to think about the plane's balance 
when you install the radio equipment. 

CONCLUSION 

Whatever your mood for the day may be. the 
Airtrax will meet your demands. This aircraft 
was designed to do it all and, in short, it does. 
The only limitation I've found is me. Every- 
thing 1 try to do with the Airtrax, it does with 
style and flair. 

It took about 12 hours (building time) from 
the time I started to build until the time the 
Airtrax was ready for its first flight — including 
covering and radio installation. The prefabrica- 
tion of the kit is great for people like me who 
want to spend more lime at the flying field and 
less time making sawdust. 

*Here are the addresses of the companies men- 
tioned in this article: 

L&R Aircraft 13645 Fisher Rd., Burton. OH 44021 . 
Z-Poxy ; distributed by PacerTechnology. 9420 Santa 
Anila Ave., Rancho Cucamonga. CA 91730. 

Boh Violet t Models. 1373 Cirrus Rd.. Winter Springs. 
FL 3270ft. 

Sheldon 's Hobbies. 2135 Old Oakland Rd. . San Jose. 
CA 95131. 

YS; distributed by Futaba Corp. of America. 4 
Studebaker. Irvine CA 92718. 

Macs Products, 7935 Carlton Rd. . Sacramento. CA 
95826. 

Du-Bro Products. 480 Bonner Rd.. Wauconda. IL 
60084. 

JR: distributed by Hobby Dynamics Distributors. 
P.O. Box 3726. Champaign. IL 61826. 

Top Flite Models. 2635 S. Wabash Ave.. Chicago. IL 
60616. 


AIRWAVES 

(Confirmed from pa^e 10) 

is 82 years young, my son Eugene and my 
grandson Eugene Thomas, who just turned 6 
years old. He's now flying the Ultra Hots you 
see in the picture. We started the club in 
Moonachie. NJ (it's known as the Hackensack 
Flyers) where Art Schrocder used to come and 
fly with us in the late '50s. Hope you'll con- 
sider using this photo in your magazine. 

EUGENE DALUSIO 
Flagler Beach. FL 

Eugene, thanks for your letter. One thing is 
for sure: modeling does keep the family to- 
gether. I have fond memories of me and my 
father working on model airplanes in our 

( Continued on page 86) 


• RC car bodies 

• Boat hulls and parts 

• Engine cowlings 

• Bubble canopies 

• Misc parts 

Simple plans describe the vacuum lorm process and 
how to build your own inexpensive vacuum lormer 

Send $4.95 to 
Vaughn Enterprises 

10127 Madeline, NW • Albuquerque, NM 871 14 


PLANS FOR ONLY $4.95 


Catalogs The Best In Scale 


The Best In Scole 14.00 

ASP Model oircrolt Plons Hondbook $5.00 

ASP Scole Drawing Plans Book $5.00 

RC Model World Const. Guide $6.00 

VTH German Plans Book $6.00 


7>Ua*» add it.OO P»tUf fm. t-S gataUf* 

Coll 714 8853959 for credit cord orders 



Sopwith Tripe 

1/4 Scale 78" span 
Power OS 120 
PUiuK5.0OppSS.0O 


Winners at Toledo, The Masters ond Mony more 

Bob Holman Box 741 San Berdo. CA 92402 


For a Free Catalog send $1 for shipping & handling: 

DU-BRO 

1)1 -HRO Products • P.O. Box 815 • Wauconda. IL 60084 



PROTECTIVE FOAM RUBBER 


DL-BKO's Protective Foam Rubber 
offers the highest quality product on 
the market providing internal pro- 
tection from vibrations and crash 
landings. Available in two widths j 
'// and !4'. 7" x 11" sheets. j 
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PHOTOS It JOHN llimtWI 


T HE AIRTRONICS Infinity 6(X)A is one of 
the new computer radios that were de- 
signed to be used in a variety of aircraft. It’s a 6- 
channel system for fixed-wing planes, and it can 
be programmed for powered flight and for glid- 
ers. The 600A is best for powered aircraft, but 
with a little programming creativity during set- 
up, it can control a high-performance sailplane. 

THE SYSTEM 

The Infinity is a PCM/FM radio that can also 
operate selected PPM/FM receivers (it’s also 
available as a standard FM system). There are 
servo options to suit a variety o'f aircraft. The 
radio tested came with four 94102 standard 
servos, a dual-conversion Gold receiver, a PCM 
switch harness, a 500mAh receiver pack, a dual 
charger, a complete hardware package, servo 
trays and a detailed instruction booklet. The 
standard version has a list price of $599.95, but 
it's available at a discount. The 600A’s features 
include: 

• memory for four model setups 
• non-volatile memory (no back-up battery 
needed) 

•“user assignable” transmitter-function switches 
• dual rates on aileron, elevator and rudder 
• two fully adjustable roll programs 
• PPM/FM or PCM/FM operation 
• programmable fail-safe in PCM mode 
• plug-in transmitter battery module 



PRODUCT 

REVIEW 


N I C S 


INFINITY 


by JOHN LUPPERGER 


600A 


A PROGRAMMABLE "6" WITH FOUR-MODEL MEMORY 


• servo-reversing on all channels 

• adjustable travel volume on all channels 

• electronic centering adjustment 

• fully proportional auxiliary channel 

• two-aileron servo operation 

• electronic differential in two-aileron-servo 
mode 

• nine mixing options: aileron/rudder: elevator/ 
flap; flap/elevator; flaperon; elevon; vee-tail: 
bi-directional for any two channels; crow for 
sailplanes; compensation mixing for any two 
channels. 

The Advanced Technology Radio Control 
System ( ATRCS) menu is similar to those of the 
Airtronics Vision series. Anyone who has used 
the ATRCS system will find it easy to operate. 
Six buttons control movement through the LCD 
program menu. The two buttons labeled “UP” 
and “DOWN" move you up and down through 
columns in the menu. The “<ENT" and ”ENT>" 
buttons move you left and right from one col- 
umn to another. The “DEC/NO" and "DEC/ 
YES" buttons are used to answer questions 
“yes" or "no," or to increase/decrease values. 
There are six columns; each one controls or 



Transmitterfeaturesstate-of-the-arlcomponentsand 
surface-mount technology. 


affects similar functions. 

— main menu group affects the transmitter 
itself or an entire aircraft; 

— basic configuration affects only a particular 
aircraft setup; 


— assign switch controls the function and posi- 
tion of each switch; 

— surface adjustment controls the centering 
and movement of each control surface; 

— mixer adjustment controls mixing and mixer 
adjustments; 

— presets and dual rates allow you to change 
the flight characteristics of the model. 

SYSTEM SETUP 

The Infinity was designed for fixed-wing air- 
craft, so I decided to test it in a multi-function 
sailplane and a glow-powered model. 

The basic program setup for these aircraft is 
similar and was entered before I addressed each 
model's specific needs. Under the main menu 
group, each model was given a setup number in 
load setup: I — sailplane; 2 — power plane. 
Next, I turned menu protection off to allow 
adjustments to be made later on at the Hying 
field. Because 1 didn't plan to use the radio for 
training, I turned off the trainer system. This 
automatically activates the roll program, which 
uses the same switch position ( labeled "PROG”). 
Under the “basic configuration" group, I ac- 
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NEW 

Portable Aviation 
WINDSOCK 


Each set includes 

• 1 large Iree turning sock 

Choice ol Neon Yellow/ 
Orange/Pink 

• 12 loot or 18 loot pole assembly 

• Duffle bag for compact storage 

• Weighs under 6 lbs 



12 Foot Set 18 Foot Set 


Only *79” Just *99” 


* FREE Shipping * Money Back Guarantee * 


ORDER YOUR S NOW! 

Air Gear Mfg., Dept. A6 



PO Bon 1101. Wradale. VW 99037 or Call 1-80O647-7427 


T-SHIRTS, STANDARD AND 
CUSTOM DESIGNS 


With your order you'll also receive an information pack 
on other designs and custom designs. PLUS! Discount 
Coupons to be used on your next order 

T-SHIRTS tor the 
R/C flier. Custom 
designs tor clubs, 
special events. 

4 color designs 

Top-quality, crew- 
neck T-shirts Sizes: 

Medium, Large, X 
Large, XX Large 
(add $1.50) 

$12.50 $2 S&H plus 7% OK tax Send check or 
money order. 


THOMSEN Custom Designs, P.0. Box 881, 
Kingfisher, OK 73750 (405) 375-6654 



(^Vacuum 
r bagging 

INFORMATION KIT 


Includes: 

• FREE $5 Gift Certificate 

• FREE Catalog 
• FREE Tech Notes Newsletter 
• FREE Article Reprint: 
COMPOSITE MATERIALS FOR 
MODELING APPLICATIONS 

• Unbelievable Periodic 

Special Offers 
• Fast Same Day Shipping 

Send $3 for postage & handling: 
CST, Dept.CE, P.O. Box 4615 
Lancaster, CA 93539 


NAME 


ADDRESS 


CITY 


STATE 


ZIP 


COUNTRY 




Composite Structures Technology 

BUILDING WITH TODAYS TECHNOLOGY 


tivated the data reset 
to clear all other data 
and calibrate the aux- 
iliary and throttle 
functions. I left the 
programmable “send 
fail-safe” function 
turned off, and this 
gave me "hold” fail- 
safe in which the re- 
ceiver holds the last 
signal it received un- 
til the signal has been 
cleared. 

Under the "assign 
switch" group. 1 set 
all the dual rates for 
both models to the 
same switch positions: ailerons on the 5-6 switch, 
elevator on the 3-4 switch and rudder on the 1 0- 
1 1 switch. At the flying field, this avoids the 
possibility of confusion and of inadvertently 
actuating the wrong function at the wrong time. 


mixer to move the flap 
function to the throttle 
stick. There’s a template 
for a full-house glider 
setup in the back of the 
instruction book, and 1 
tried to follow it but found 
it complicated and con- 
fusing. 1 talked to the 
people at Airtronics 
about this, and they in- 
formed me that they’ve 
come up with a modifi- 
cation that will make the 
Infinity more versatile 
and allow it to be used 
with gliders. 

The modifica- 
tion, which is designed to make glider set-up 
easier, will be standard in future shipments; it 
allows flap operation to be moved to the throttle 
stick. Airtronics has done this by adding a small 
plug that connects the auxiliary lever and the 
throttle stick. If you have an early Infinity, 



The auxiliary lever is a slide that’s just below the 
switches on the left side ot the transmitter. The 
rocker switches are easy to reach and actuate, and 
there's no danger ot accidental engagement. 



The ATRCS control-panel display is to the left ol the six buttons that 
control all programming. 


SAILPLANE SETUP 

First. I set up the Airtronics 
Legend with the radio. This is a 
4-channel, full-house, high- 
performance sailplane that re- 
quires multiple mixing capa- 
bilities to realize its full poten- 
tial. It uses one servo for each 
aileron, one for elevator, one 
for each flap (coupled, owing to 
the Infinity’s single-flap opera- 
tion) and one for the rudder. 

The Infinity doesn't have as 
many features as the Vision 8SP 
(a glider radio), so creativity is 
required to ensure a setup that 
will do everything a “glider 
guider" wants. 

The Infinity I received was 
from the first shipment into the country; it had 
the flap function on the auxiliary lever — on the 
left-hand side of the transmitter case. Most 
glider pilots use the throttle stick for flaps, so it 
becomes necessary to use the compensation 



The module plugs into the center ol the transmitter 
back: the trainer cord plugs into the back. 


Airtronics will modify your radio free of charge 
(you pay only for shipping). 

I chose the two-aileron servo option and 
adjusted the amount of differential for each. To 
eliminate adverse yaw effect. I set it at 70 
percent up and 20 percent down. 

Next, I assigned the aileron/rudder coupling 
to the 1-2 switch and adjusted the amount of 
rudder throw that’s available when the rudder is 
coupled with the ailerons. 

I actuated the flap/elevator mixer and, to 
prevent “ballooning,” I set it to give down- 
elevator when the flaps are operated. This mixer 
isn’t “switch assignable” and is on all the time. 

I actuated the flaperon mixer and set both 
ailerons “up" travel or “crow.” It's very impor- 
tant to limit “up" so that the ailerons don’t travel 
beyond the limits of the hinges and linkages 
when the plane is turning while in the crow 
position. There’s no allowance for reverse dif- 
ferential, and close attention must be paid to the 





'V\ 



ailerons' total travel. I went back and reduced 
my aileron differential slightly to allow formore 
“up" during a crow final approach. You could 
also use the flaperon mixer to obtain full-span 
camber changing by reversing the ailerons so 
that they go down instead of up. You can have 
full-camber changing or crow in a setup — not 
both. 

All the mixing described so far is of the “on 
all the time" variety. This means that the crow 



For comparison, the airborne components are shown 
next to a quarter. They 'll lit into most gliders. 


mixing is actuated at the same time as the flaps 
and the flap/elevator mix. To separate these 
functions, you have to actuate the compensation 
mixer and use it on the flaps (throttle) and 
ailerons (auxiliary). 1 assigned this mixer to the 
7-8 switch position. The "slave" moves a set 
amount when the "master” is actuated. With the 
flaps as the master, the ailerons-slave are given 
a value of 0 percent to deactivate the flaperons. 
This allows the flaps to work independently, but 
the flap/elevator mixer also ceases to function ( I 
can't explain why). 

Finally, the bi-directional mixer is used to 
create a flap preset for launching, best lift-to- 
drag, or thermalling. 1 did this by mixing the 
flaps (throttle) and the gear (unused function). I 
then set the flaps for the amount of travel 1 
wanted and set the gear for 100 percent. I as- 
signed this mixer to the 8-9 switch. 

POWERED-PLANE SETUP 

For this test, 1 chose the 5-channel, sport-pattern 
EZ Calm 25 ARF, which is quite easy to set up. 

First, 1 had to reposition the plug in the 
transmitter to move the flap function from the 
throttle stick back to the auxiliary lever. 

I then assigned the aileron/rudder coupling 
mixer to the 1-2 switch (same as for the glider) 
and adjusted the amount of rudder throw that 
would be available when coupled with the 
ailerons. 

The EZ Calm offered the opportunity to use 
the roll-button program. This mixer allows the 
simultaneous movement of the ailerons, eleva- 
tor and rudder: just press the spring-loaded 
“PROG" button on the upper left side of the 
transmitter. As long as the button is held, the 
surface deflection is maintained. Each control 


surface can be adjusted individually. This al- 
lows all three surfaces to be adjusted "hard 
over" for a snap roll, just the ailerons for an 
axial roll, or just the elevator for a loop. You 
could also use the roll-button program for full 
rudder deflection during knife-edge flight, al- 
lowing you to concentrate on elevator and aile- 
ron corrections. Y ou can control the programmed 
surfaces with the sticks, even while the button is 
being held down. 

There are two roll programs. This allows the 
use of two setups, which could be assigned to the 
7-8-9 three-position switch or any other two 
switches. I set up a snap roll in one program and 
an aileron roll in the other. 

1 assigned the landing gear to the 10-11 
switch, which is on the opposite side from the 
throttle, so it’s easy to actuate the retracts while 
decreasing throttle. In my original program- j 
ming, this switch was for the rudder dual rates I 


that had to be repositioned. An interesting fea- 
ture of the Infinity is that you can “gang up" dual 
rates (or mixers) on a single switch. I reassigned 
the rudder dual rate to the same position as the 
aileron dual rate. 

FIELD TRIALS 

“How did it work?" I fly at two very busy flying 
fields where it isn't uncommon for as many as 
10 models to be in the air at once. I put the radio 
up in the worst conditions I could find at the 
flying field. 

First, I flew the Legend. After a couple of 
flights, 1 made small adjustments to travel vol- 
umes and dual-rate percentages, and then 1 de- 
cided to try out the mixers. With the easy-to-use 
menu, it took only a few minutes to adjust those 
that needed adjustment. 

(Continued on page K6l 
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NEW HEU PRODUCTS 


HOBBY DYNAMICS 
DISTRIBUTORS 
KaH SP Muffler 

Two key words in a heli 
flier’s vocabulary are 
“silencing" and “perfor- 
mance.” Kalt’s new 50- to 
60-size muffler delivers 
both. This unit is made of 
tempered aluminum, and 
it’s arc-welded for strength. The exhaust header is machined out of bar-stock 
aluminum and will easily accommodate any of today’s side-exhaust 50s and 
60s. The unit is polished to a high luster and comes with mounting hardware. 
It’s an excellent choice for the new Kalt Baron Alpha II. 

Part no. KOI 000688 

Price: $59.99 

For more information, contact Hobby Dynamics Distributors, 4105 Field- 
stone Rd„ Champaign. IL 61821-8801: (217) 355-0022. 
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GREAT PLANES MODEL DISTRIBUTORS 
Kyosho Concept 30 -SR 

Kyosho introduces the latest version of the Concept 30 — the Concept 30-SR. 
The SR is an upgraded version of the SX with features that fliers need for hot- 
dogging, Sunday sport flying and aerobatics. It has a slightly longer tail boom 
and main blades, all-metal pivot balls (except on the tail), a stronger, stiffer 
servo frame, stiffer landing gear, a stiffer rotor head, a taller main shaft and 
an incredible 24 degrees of useable pitch. All these add up to smoother for- 
ward flight, better aulorotations, longer-lasting linkages that are easier to set 
up and fewer boom strikes. Specifications: main-rotor span — 47.25 inches; 
height — 14.6 inches; weight — 5.5 pounds: engine — .32 to .34; radio — 5- 
channel heli and gyro. 

Part no. KYOE0285 

Price: $569.95 

For more information, contact Great Planes Model Distributors, P.O. Box 
9021, Champaign, IL 61826-9021; (217) 398-6300, fax (217) 398-0008. 


Descriptions ot new products appearing on this page were derived from press releases 
supplied by the manufacturers and/or their advertising agencies The information given 
here does not constitute an endorsement by Model Airplane News, nor guarantee prod- 
uct performance or safety. 



HEL-X CORP. 

JR50 II Canopy 

Like all of Hel-x Corp.’s vacu-formed canopies, this 
new canopy is made of a unique, tough plastic that 
readily accepts paint. The canopy is shipped with a 
clear, protective film on its outside surface: this can 
be drawn on with a permanent marker to establish 
painting guide lines, and it also serves as an 
overspray mask. Painted, assembled versions of the 
new canopy are also available. 

Prices: $24.95 (replacement canopy); $99.95 and 
up (painted, assembled version). 

For more information, contact Paul Schwartz, 
Hel-x Corp., 558 Highland Ave., Upper Montclair, 
NJ 07043; (201 >744-4962. 


HEL-X CORP. 

X-Cell Serve Tray 

Hel-x Corp. has just announced important design re- 
finements to its unbreakable A 1001 servo tray for 
X-Cell 50 and 
60 helicopters. 

Now it offers 
a new, pre-cut 
gyro-control 
mounting pat- 
tern and an 
optional push/ 
pull collective 
servo-mount- 
ing position so 
that the tray can be set up with the X-Cell push/pull 
kit for more exact control of the collective. The 
A 100 1 tray comes complete with hardware for servo 
installation and assembly. Hel-x guarantees free re- 
placement of the A1001 parts, even if they’re dam- 
aged in a crash. 

Price: $49 

For more information, contact Paul Schwartz, 
Hel-x Corp., 558 Highland Ave., Upper Montclair, 
NJ 07043: (201) 744-4962. 
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by DAVID BARON & TONY TROMBETTA 


T HE HIROBO* Shuttle is a cornerstone of the R/C helicopter industry. Just consider how many other 
helicopters and helicopter manufacturers have come and gone since the Shuttle has been in 
production. Past improvements in the Side frames and the rotor-head assembly demonstrate Hirobo’s 
determination to produce a state-of the-art flying machine. Now, with the addition of SE “Gold" after- 
market parts, you can customize your Shuttle so that it rivals any .30- to .40-powered helicopter that’s 
manufactured today. No area of performance has been overlooked, and you can make your Shuttle into 
whatever type of high-quality, precision heli you desire. 


OPTIONS 


• SE Clutch Bell 

The way in which the clutch engages the rotor head under power 
has always been one of the Shuttle's strong points; this bell makes 
a good thing better. This item is a light, high-quality, machined bell 
that offers improved cooling, less weight and better alignment than 
the stock unit. This is the clutch to buy when your stock unit must 
be replaced. 

• SE Autorotation Tail-Drive Assembly 

Usually, autorotations leave you with little tail-rotor control, 
because it's common for the tail rotor to stop rotating during 
descent. This modification keeps the tail turning for as long as the 
rotor head is spinning. Any pilot who wants to practice "autos" 
with maximum control and accuracy will want this part. The 
drawback here is that the tail-drive assembly robs the head of 
power during autorotation. 



BUILD THE "GOLD" SHUTTLE 


The SE s metal side frames and servo assembly are shown. You can see the machined 
nylon main gear and the clutch from the top. Note the metal landing gear and SE muffler . 
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SE UPGRADE PARTS 

• SE Radius Arm 

This part does an incredible amount of work in 
reducing slop in the rotor head. Its primary 
function is to prevent the lower portion of the 
swashpiate from moving (such movement can 
result in roll input when only pitch is intended, 
or pitch change when only roll is intended). It 
also helps to eliminate substantial slop in the 
stock plastic swashpiate. which tends to become 
worn with use. Note: an additional ball is neces- 
sary if you’re already using the SE swashpiate. 

• SE W-Type Washout Assembly 

Precision-machined metal replaces plastic, and 
the result is a tighter linkage that won't flex 
under stress. The washout assembly lever offers 
a choice of two holes that are used to connect the 
pushrods to the arms on the stabilizer bar. The 
inner hole offers the same throw as the slock 
unit; the outer hole offers an increase in paddle 
travel for a more responsive head. 


• SE Symmetrical Blade Set 

These wooden, fully symmetrical 
blades are very impressive indeed. 
Ours were almost perfectly 
matched and needed little addi- 
tional balancing. More than any 
other option, this set will help your 
Shuttle to perform advanced acro- 
batics. You hot-doggers out there 
will find it a useful addition to your 
ZX. Like the stock blades, they're 
weighted, covered and have the 
blade mounts already attached. 
These blades have 10 percent 
more chord than stock blades. 
When we tested them, we found 
we had to reduce the pitch curve. 
We think this may be the result of 
the increased area of the SE blades. 

• SE Guide Pulley 

Ball bearings definitely make the 
tail belt operate more smoothly. 

• SE Tail Boom 

The SE tail boom is only a cos- 
metic change. It's identical to your 
stock tail boom, but it’s black 
anodized. 

• SE Landing-Gear 
Assembly 

This option is an alternative to the 
stock landing gear. You could use 
it when scale bodies are employed, 
orduringcold weather, when stock 
nylon units might be more likely to 
crack. This gear is V 4 inch shorter 
than the stock gear. 


•SETail-Boom Brace 

Like the tail boom, this is 
a black-anodized version 
of the stock ZX part. 


• SE L-Type Levers 

These machined parts 
have bearings that support 
the servo’s input to the 
swashpiate. They help to 
tighten the roll-control 
push/pull system, which 
eliminates flexing and 
slop. 

We found that the holes 
used to mount the balls to the levers are too big. 
If the holes were smaller, then they could be 
tapped to 2mm, but they're so large that even 
replacing the screws with longer ones and using 
nuts wouldn’t work: the screws would eventu- 
ally wobble in the holes. We created a bushing 
by cutting thin-walled brass tube that fit snugly 
around the thread of the screw (we had to substi- 




The SE's metal side frames and servo assembly are shown. You can see the 
machined nylon main gear and the clutch Irom the lop. Note the metal landing 
gear and SE mulller. 



tute a longer screw) and through the hole in the 
lever. We recommend that Hirobo includes one- 
piece balls with threaded posts that fit the holes 
properly. 

• SE Tail-Pitch Lever 

This all-metal part is stronger and improves 
performance. It has a ball bearing to reduce 
friction and slop in the tail- 
control linkage. When you in- 
stall it on your stock Shuttle, 
you must modify or remove 
the pushrod guide (standoff) 
on the plastic tail-rotor hous- 
ing. The length of the threaded 
coupler (included) makes this 
necessary. (It's soldered to the 
tail-control pushrod and is 
longer than the available 
space.) Install a new standoff 
that will allow maximum tra- 
vel of the lever. 

• SE Tail-Unit Case 
Assembly 

This assembly is a metal ver- 
sion of the tail-rotor housing. Il 
includes the SE tail-pitch le- 
ver. Ball bearings replace all 
bushings, and it’s rugged 
enough to survive even the 
worst abuse. This unit doesn't 
require the tail-pitch-lever 
modification previously noted. 

• SE Rotor-Head 
Assembly 

This head is the ultimate in 
machined-aluminum precision. 
Its thrust bearings can tolerate 
the high rpm and weighted 
blades that high-performance 
flight requires. It seems a little 
pricey; this unit costs as much 
as the basic Shuttle without an 
engine — discounted price, not 
list price, of course! 
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• SE Main Gear 

A "key" addition for modelers who want smooth 
transmissions, this beautifully machined nylon 
piece should eliminate wobble from the stock 
unit. It also sports an aluminum autorotation 
clutch housing. 

• SE Main-Frame Assembly 

• SE Servo-Mount Assembly 

We’ve combined these upgrades because their 
instructions state that they must be used as a 
pair. If you've ever crashed your Shuttle hard 
enough to damage the stock, plastic side frames, 
you’ll appreciate these metal side frames. The 
servo-mount assembly eliminates servo-tray 
flexing so that all of your servo's torque is 
transmitted to the flight controls. 

• SE Shaft Starter with Clutch Bell 

If you dislike belt-starting or have a scale fuse- 
lage on your heli, this option is for you. 

• SE Muffler 

This one-piece muf- 
fler had two great 
impacts on our 
Shuttle: it reduced 
noise by almost 3dBa, 
and it increased 
power. This required 
a pitch-curve change 
to prevent the head 
from overspeeding. 

• SE Metal 
Swashplate 
(8mm) 

This swashplate re- 
duces slop in four 
places. The fit be- 
tween the main mast 
and the center ball is 
improved. The fit of 
the ball in the upper 
ring of the swashplate 
is also excellent. 

There 1 s no noticeable 
slop between the up- 
per and lower halves 
of the swashplate. Fi- 
nally , the SE unit uses 
high-quality indi- 
vidual metal balls 
that thread into the 
metal body of the 
swashplate (the stock 
unit uses plastic 
balls). The benefits of 
this modification are 
instantly noticeable. 

If you already have 
the optional SE radius 


arm. you’ll need an additional ball to tie it to this 
swashplate. 

REMARKS 

The options used to set up a Shuttle for basic 
AMA helicopter competition are different from 
those used for hot-dog flying. As much as Altech 
and Hirobo would like you to buy all of their 
option packages, you should analyze your needs 
carefully, and limit your purchases to the op- 
tions that will benefit your style of flying. 

FLIGHT PERFORMANCE OF 
THE GOLD SHUTTLE 

The machine went through many interesting 
stages as it became a Gold Shuttle, and some of ‘ 
the combinations created unique results that are 
worth mentioning. 

The best options are the SE radius arm, the SE 
W-type washout assembly and the SE metal 
swashplate assembly. These few modifications 
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BREAK IT DOWN 

Each time we added a part to our test Shuttle, we identified and 
evaluated the improvement that it made to the heli. Along the way, 
we noticed that the options fell into the following categories. This list 
is organized in descending order of preference within each category 
to show which options, in our opinion, offer the most improved 
performance and value. 

POWER-TRAIN EFFICIENCY ENHANCEMENTS 

PART 

SE Clutch Bell 

PART NO. 

0402230 

PRICE 

... $46.98 

SE Main Gear 

SE Guide Pulley 

0402243 

0402235 

82.98 

12.50 

SE Shaft Starter with Clutch Bell ... 

0402247 

121.98 

DURABILITY AND STRUCTURAL ENHANCEMENTS 

PART 

SE Main-Frame Assembly 

PART NO. 

0402245 

PRICE 

$155.98 

SE Servo-Mount Assembly 

SE Tail-Boom Brace 

0402246 

0402238 

72.98 

12.50 

SE Landing-Gear Assembly 

SE Tail Boom 

0402237 

0402236 

42.98 

14.50 


FLIGHT-PERFORMANCE ENHANCEMENTS 

PART 

PART NO. 

PRICE 

SE Metal Swashplate (8mm) 

0402140 

$82.98 

SE Radius Arm 

0402232 

46.98 

SE W-Type Washout Assembly 

0402233 

82.98 

SE Muffler 

0402248 

58.98 

SE Symmetrical Blade Set 

0402234 

46.98 

SE L-Type Pitch Levers 

0402239 

21.98 

SE Tail-Pitch Lever 

0402240 

21.98 

SE Tail-Unit Case Assembly 

0402241 

119.98 

(includes SE tail-pitch lever) 



SE Autorotation Tail-Drive Assembly 0402231 

14.50 

SE Rotor-Head Assembly 

0402242 

289.98 


BUILD*C-D*N\OCLELS! 

World's Greatest Trus-Scale Plans Variety/ 

* GIANT SIZE MODEL PLANS r 

If Rcplico Builder* live Thcm-Shouldn'f You* 


$TART. YOUR C-D PLANS COLLECTION NOW! 
C « A*IV. BIRDS - WARBIRDS - COMMERCIAL ANtf 
RACERS - PRIVATE JOBS - HOMEBUILTS - JSTSV- 


MASTER MODELS PLANS 
»- CURT JN«D JENNY S3* 
*6' CURT JN40 JtUtn $M 
W DOE FIGHT PI?, $44 
HOC FIGHT F*lJt *$M- 
f6*fUnSPMWKT9C-? $$•- 
W • 'CAIN PARA IMM $40 
W CURT SHRIKE A • $55 

vr BOE FIGHT F4R-3 $44 

•** BOC FIGHT FAB- 3 $54- 

M-OOEMG9SMAII $32 
81* FOKXER 0-4 FTR $S? 
W BOF ?«7 TRANS PT $31 
74' BOC 747 TRANS PT $50 
W WACO C CAON PI $42 
133 OwM COMET RACER $68- 
83-OOOG TRANS 0C-? $34 

85' DOUG TRANS OC-2 $42 
60- RYAN PTW4ARY Tfl $34 
64 ‘ /TfcARWN SPENOSTR $45 
54' LUSC SEDAN $30 

58’ GRUUAN GLf HAWK $50 
«T VOT CORSAjR F4U $45 
55' N A MUSTANG P51B $38 
55- N A MUSTANG P510 $42 
W GRM AVENGER TBF $52 
53* PW>£A j-3 CUB 128 
70- PiPER J 3CU0 . $40 

S3* PIPER l 4 CUB * $28 
54' LUSC SB.VAJRE $37 

70* LUSCM9 SAVAME $4« 
SE-OOUnEMJTCHLBMR $52 
65- STANDARD Jt TNR $45 
OrUAC-CASTOLDRAC $56- 
7TSOPW1TH PUP FTR $45- 
81- CURT ROBM (0*5) $38 

«22 CURT ROBIN (0X5) ISO - 
85- SOPWiTM DOLPHIN $40 
42* FLEET SPORT TNR $28 
IS* MEATH BABY DULL $45- 
5«- CORSAIR 02U- 1 /4 $44 

7 T 0 FLYING BATHTUB $48- 
78- ARR SPT-PURSUIT $48 - 
W DA VS PARASL 0 1 $46- 

5 r CURT WRIGHT JR $28 

5T BRISTOL BULifiOO $32 
53' GRM BEARCAT F8F $34 
39- WEOO WMS REO LN $40 
47- CUR SEAHAWK F7C1 $38 
45* BOE 100 SPORT $38 

45* STINS -A- LOW/ W $38 
iT CONCATAUNAPCV $48 
39- MAtSUPS W/W 92 $24 

48' MART CHINA ClPR $55 
54- FAIRCHILD PT-26 $44 

54” f AIRCMILO PT- 19 Jf $44 
88* JUNKERS AJ8445 $44 

88” WACO TT FIGMTR $58- 
Noi Sold lbru Ofolcn 











*-4 SIKOR AMFMIB S38 S42 
72- NORTHROP GAMMA $50 
98* NORTHROP GAMMA $65 
80* ST1N A LOW W3M $48 
*20 STPJ A LOW W3M $75 
541 CURTIS P36A FTR $34 
• ■2 CURTIS P38A FTR 158 

57* D*H LEOPARO MTII $36 

57- CURTISS NC-4 $55 

62' CURTISS NC-4 ♦ $66 

94- CURTISS NC -4 $89 

SI * BRUN-WWKL BIRD $32 
55' MAWKR HIND FT a $35 
83 UNO LOCK SIRUS $38 

47- BAYIES GEE-BEE $44 
3«r HOW RACE -PETr $X 
*r CURT HAWK P.«e $44 
SC CURT SPHWK F3C2 $48 
31" LOCKHEED VEG? *20 
49* OOOUTL GEE-OLE $46 

48- MONOCOUPE SPORT $30 

44* BOE FIGHT F 48-4 $32 

47* HOW MR MULLIGAN $32 
54* SUPERM SPITFIRE $38 
30 REP TBOLT P-47 $18 

28" FOCKE-WULF FTR $18 
28' GRUMMAN WILDCAT $20 
56* GRUMMAN WILDCAT JJ4 
30* MITSUaSHI ZERO $18 
40* GRUM AVENGER TBF $38 

49- LOCK HUDSON BOM $32 

31* GRUM HELLCAT F8F $26 
51- BOE FLY FORT B1 7 $40 

SO" N AMER -NAVKJ N* $32 
51* BEECH ‘BONANZA- $32 

58- LUSCOMOE SEDAN $50 

48’ MCM-CASTOL MC72 $35 
41* OoHAV MOSQUITO $35 
49r STEAR KAYDCT !7 $3* 

33- N BLK WIDOW P81 $40 

49- N 8LK WIDOW P8I * $50 
44* ALBATROS DV-DV* $30 
44- PFALZ SCOUT OR $30 
35‘ OOUG OC-3 TRANS $32 
47" DOUG OC-3 TRANS $40 
43* HAWKS TEXACO 13 $36 
IV LOEN C-2 AMPKtl $45 
62* LOCK AIR EXPRESS $40 
83” CUR SCAMAWK f 7C I $50 
94" CUR SEAMAWK F7CI $85- 
4r GL GLD4ATOR FTR $3? 

34 IN06RGSN X211 $24 

41* FAJRCMID T/W $32 
49- WACO T T EXPORT $34 
37- WESTLNO LYSANOR $24 
S1-V0UGMTVE-7 4 9 $38 

- 35* LOEMNO C-2 AMP $30 
Price* tubied lo change 

REGARDING PATTERN5 ***Own on mo*» m plant WMfi tome 
• Mparttt paltam tHaa* |P S I tuppliaO ■< no 
Wav ctrvicc be (raced ( 






•0 8 , 

BwBywg Betti 
TKata plant at near 10 protoNpa t at «* practical lor wnaA 
modal* They have changed me Ay u'g rwodei Be* eo Mel 
modal*, anan raptcat ol many oi mam. may now bo taan m 
1 world over 

Edward T Packard 


WORLD'S GREATEST TRUE SCALE PLANS VARIETY 
MANY 100's MORE DESIGNS & SIZES AVAILABLE 
WHERE SERIOUS MOOEllING BEGAN IN 
GREAT EARNEST— NEVER TO BE FORGOTTENI 

r<“Con»ol Cot PBYJA 580. 7?C©» 07U1 4 IAS5S6. 
104 Cor* Col PBY5A 57 87 Moword Boca lb* 505 . 
96Wr.ght No.yBoce 556 77 Boe-ng B 1 7G For $52. 
57 w Wmt 1 7 I Red l $56. 103 Boa 8 I7C Fori $65. 

77 W Wm» 1 7 1 Bed l 568.68 Ooug 0 46A Ob. $86 . 

84 fnkknr f> 7 Nr $/,9. ID* S.kn. 5 38 A... r li$62 . 
60 llowor.l l*«ln Ini. $62 ..AU lk.i> 1 1 JO $C ,( <) . 

70 Boyle. Gee Bee $56^.90 Ooe 100 Sport $62. 
60 Supermorme S 60 $36. BO Shn* A“l 0 w W.ng$62. 
BBSuparmor.ne S6B$52. flOMo'lin 74 T4M 1$52. 
63 Curl Mowk P 6E $56. 76 H Pge 0400 Bomb$56. 
94 Cur M wk P 6f Fir $68. 104 H Pg, 0400 Bom$65. 
67 Lockheed Vego $35. 65 MCh.no Cl.pper $66. 
74 DoolHIle* G 6 II $58 . 97 M Ch.no Cl.pper $80. 

>5 Monocoupe Spo*i $54. 66 We.il Whi.lw.nd $43. 

60 Moll Spr Bulldog $58 .-68 Ryon Nov-on $46. 
t07 Aeronco C 3 Spi $48^68 B Benonto V Tod $44. 

61 OouglotO 38 Ob. $34. 77 lu.combe Sedon $J5. 
17? Dovglo. 0 38 Ob$5B^73 N A M.tch Bomb -$62. 
94 Poge't Cun locr. -$50 w- 65 M Mo>oud«’ B 76562 . 

71 Morl.n BIO Bomb $44 . 81 OH Mo.gullo 8 b $50. 

" Furner’. W W 80c $52 r- 108 OH Mo.gu Bomb $6 5 . 

63 Cur Go.h k FI 1C? $48. 98 Sieor PI17Koyde1$59. 

^ — - V ’4 Cur Go.hk MIC? $60^99 N Bib W.dgw P6I $75. 

CV * 66 DeMov Cornel Roc $4,4. 71 Doug OC-3 Iron $50! 

V 67 How. Mr MulKgon $44. 95 Doug DC 3 Iron $64. 

" 94 How Mr Mulligan $56 f 86 Mowk. 1e>oco «3$52. 

_ 63 Boe-ng P 76A Fir $4$. 108 Cor 07UI/4 14$ $68. 

84 Boeing P 76A Fir $58. 60 Douglo* M 3 AAall$32. 
69 Woco C 6 Cobin $44 . 68 Bri.lol Bulldog Fir $44. 

64 Beech 07 B Slog $44. 59 Brow«Ro<eMtl A $4ft. 
96 Beech 07 B Stag $56. 107 Grwm Beorci F8F$58, 

55 lock II Electro $38. 73 Travel A.r 6000 $34. 

8? lock II Electro $46. 107 Mori MB I Bom}38. 

6? Sim. on T w SR7 $45. 91 lindberg* NX-7 1 1 $48 . 

81 Sl.nton T/W SR7 $55. lOBFoirch PTI9 Tr $65. 

I 77 Si.nton T W SR7$66. 90 Woco Toper W.ng $62 . 

W 59 Br.tiol Ft, F? B $32. 75 W*.H d ly.onde' $38. 
Bri.lol Fl. FJ B $44. 100 We.ild ly.onde>$52. 

_ lie D.i.lol Fl, f? e $58^ 57 r 0 .d Tr.ml, i AT $48. 
74 T-l ’Pe.co Spec $56e 76 Ford T,.ml- 4-AT $60. 
63 Skyrocket XF5F I $36. 11 4 Ford T.imlr 4 AT $72 . 
54Cu, Worhk P 40 $36. 84 Beil Joyce XFJ 7 $52. 

78 lock lighln'g P 38$45. 93 loen.ng C ?Amph$65. 

56 Rep Seo Bee Am $38. 58 G,u.« J7 F Ouck $55. 

74 Rep Sea 8 Amph $50. 78 Crum J 7 F Ouck $68. 
106 Piper J 3 Cub $52 ^ 59 Golho G IV Bom $32 . 
98 lock Hudtan B mb$48. I 17 Golho G IV Bom $40. 
63 Crum F6F Helical $40 . 68 Bru» w.nkle B.rd 545. 
90 DM 87 T.aer Moii.$52 . 54 Curl Sw.li XP934 $35. 

Not Sold Thru Oeolen ★ P*ice* tubied to change 
F- .CTTK rHKr INWT.TH 41 ARTTI *1 It CIA VT PUNd- 
Over 1400 More . 50c Up 6 122' Poll. Alway* level 

Add 10% to oil order* for thipping & in* , etc., to 
Tin. Can A Mc«. EUewhere it* 13V <35% if by airl 
Pictorial catalog $2 00 (.nclude* Price l.»t) Price lt»t 
* ect. on alone St 00. If by oir foreign add $1 00 

CLEVELAND MODEL & SUPPLY Co. 

row amo t »ac< Aon a via non * m*t crnmo - »wc« «*i* 
ilOCA DETROIT AVE CLEVELAND. OHIO 44102 

“ -p 4 30 P M - E S T fOi D S T 1 12161 961 -3600 
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INTRODUCING 




A High Performance, Rocket Launched, 
Radio Controlled, Aerobatic Glider 


It’s New! It’s Different! It’s Exciting! 


ts ready for flight' 

The PHOENIX is the 
newest and most exciting 
plane m model aviation 
today' Features 
■Exciting rocket launch 
■Fully aerobatic 
during glide 
■Smooth and 
precise 
handling 


Cfhe PHOENIX is a high 
performance rocket 
launched aerobatic glider 
It usesanAEROTECH* 
Reloadable Motor System 
(RMS)'" rocket motor to 
provide a low cost, high 
speed launch of up to 1 .000 
feet m altitude Phoenix has 
smooth, precise handling 
on launch while being fully 
aerobatic during the glide 
The low drag required tor 
good launch performance 
also results in a high L/D 
and a large speed range 
dunng glide In addition 
to it s aerobatic nature, 
the PHOENIX 
can easily be 
ihermailcd 
tor long 
duration 
flights With a 
balsa sheetdoam core 
wing, the Phoenix is 
designed to handle the high 
speed and acceleration 


of launch, while retaining 
light weight and ease of 
construction 
The PHOENIX uses 
aileron, elevator and rudder 
controls for fully aerobatic 
performance PHOENIX is 
intended for the 
experienced R/C pilot 
looking for new excitement 
tn the hobby 
Each PHOENIX comes 
with a reusable AEROTECH 
RMS motor Simply Install 
an inexpensive propellant 
module and the PHOENIX 


Phoenix . . . 

the name means 
excitement! 


iiiwui 

■Sleek design 


AwoT*ch, Inc • 1»SS S Palm SI . Sort* aiS 
lnV*gn. NV 89104 • (TO) Mi ?301 
PN>o*ii* and Aa»oTach ara trademark* o l 
AoroTaeti. Inc- 


AIRWAVES 

( Continued from pane 75) 

small, not loo warm or well-supplied cellar 
and enjoying every minute of it. We use to tell 
my Mom, "at least it keeps us home!" But se- 
riously. any hobby makes for family involve- 
ment and togetherness. It’s hard to measure 
this type of value. Who knows, maybe in an- 
other 20 years you'll send another photo with 
five generations included. Good luck! GY 

(Continued on pane I /6 ) 


INFINITY 

(Continue J from page 79) 

While flying, the switch positions are very 
easy to get at, and the rocker-type switches are 
less likely than the usual toggle type to be 
actuated accidentally. 

During flights with the Legend, I made sure 
that I Hew from the center of the pilot area, 
having completely encircled myself with other 
pilots and their radios. On final approach, I even 
put several pilots between me and my sailplane. 
Not once did I notice a glitch or actuation of the 
fail-safe. The link between the Infinity transmit- 
ter and the receiver was solid at all times. 

I flew the Calm 25 at Miles Square Park — the 
busiest power field in Southern California. My 
frequency position on the flight line was close to 
one end, making my takeoff run along the entire 
length of the flight line — right past everyone 
else's transmitter. Again, not a single glitch, and 
if the fail-safe ever came into play, I wasn’t 
aware of it. 

I fly with my thumb and index finger grasp- 
ing the tops of the sticks. The Infinity’s ergo- 
nomically shaped transmitter is better suited to 
fliers who grasp the radio with both hands and 
fly with their thumbs. I don't usually use a neck 
strap, but I find it easier to hold and operate the 
Infinity when using one. 

CONCLUSION 

The Infinity is a great radio for pilots who fly a 
(Continued on pane 99) 


C-130 “HERKY-BIRD“ 
1:18 

Wingspan 
Wing area 
Wing load 




Instruction manual included 
PLANS (3 sh.) S48. S68. 

1:18 scale nacelles available 


Museum quality scale plans 

THE RIGHT STUFF 

All balsa and ply designs 


Scale BD-5D 


All plans include model 
specs, weight schedule, 
scale^. source information 




Wingspan 
Wing area 
Wing loading 

PLANS (4 sh.) 


Canopy, air intakes & access hatch available 


Rolled & postpaid /U.S.A.by 
PALMER PLANS 
210-1/2 EL CAMINO DRIVE 
BEVERLY HILLS, CA. 90212 
310 / 274-2456 DEPT. B 


transportable 

THE RIGHT SIZE 

economical components 


A-26B 

‘INVADE 

Scale 

1:12 

Wingspan 

70." 

Wing area 

540.5 

Wing loading 

22.9 

For twin ,25's 




Instruction Manual Included 
PLANS (4 sh.) S58. 

Fiberglass cowls available 
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Illustration 1 


Illustration 2 


Music-wire 
pins are 
welded into 
slots 


Welded, 

heavy-music-wire 

“up-stop" 



Flat, 

cold-rolled 
.040 to 

090-inch-thick 
steel (later 
covered with 
wood). 


Welded, 

heavy-music-wire 

back-stop 


Axle 


Bungee-cord 
• wraparounds 
(music-wire pins) 



Routed spruce 
cross sections 




Solder washers for bungee attachment 



HOWTO 

Make 

WWI 

Scale 

Landing 

Gear 



In Sketch I . I show the Sopwith- 
type landing gear, which works 
well if you want super strength 
and good shock absorption. The 
gear “V" is made out of flat, cold- 
rolled steel. The pins in the lop fit 


▲ 3. These washers limit 
how far the gear legs can 
go into the luselage. The 
lop ends will be trimmed to 
'A inch. The lower wash- 
ers center the axle and hold 
the “bungee" cords. 


▲ 2. The drill press should be set 
atitstopspeed. The wood is passed 
slowly through the guide, leaving 
a channel lor the music wire. 

41. A close-up ol the router 
system I use lor cutting slots in 
hardwood. The two pieces ol spruce 
are glued to the drill-press table to 
act as a guide. A router bit is used. 


into holes in the bottom of the 
airplane. These pins should pro- 
trude from the top of the gear legs 
about */4 inch — no more than that. 
They 're welded into slots that have 
been cut in the legs. 

No adhesive is 
used to hold the pins 
in their mounts in the 
fuselage. I believe in 
letting the rigging 
hold the gear tightly 
to the plane. (I use 
15-pound test, stain- 
less-steel, nylon- 
coaled fishing 
leader. ) This way. the 
whole gear wi II come 
off in a hard landing, 
and I only have to 
replace some rigging 
points. The back- 
stops and the up- 
stops are made of 
heavy music wire and 
are welded into slots 
cut in the rolled steel. 

Almost any sheet- 
metal shop will shear 
some stock for you, and if you 
make the notches for all the pins, 
they'll "weld up" your gear. I’ve 
used this type many times and 
have found that .040- to .060- 
inch-thick steel works well. After 
this has been assembled, it can be 
covered with balsa or hard wood 
and sanded to an airfoil shape. On 


by CLARKE SMILEY 

M ODEL AIRPLANE landing 
gear might be nothing more 
than balsa sticks, or they 
might be as complicated as the 
systems found on full-scale air- 
craft. When you're out of the feath- 
erweight class, landing gear must 
fulfill two functions: 

• They must let the craft move 
along the ground under control. 

• They must be able to absorb and 


dissipate the energy generated as 
the airplane touches down (the gear 
flexing that you've seen on the 
student pilot's trainer is the most 
obvious example). If the gear can't 
handle the loads generated on land- 
ing. the gear and. quite possibly, 
the plane will break! 

When making WW I landing 
gear, there's one main problem: 
how do you engineer gear that will 
dissipate the energy of landing, 
yet retain a scale landing-gear 
appearance? 


Achieve strength 
and scale looks 


PHOTOS BY CL ARK f SMILEY 
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Illustration 3 





Strut is covered 
with card stock 

.^rf 

Balsa fairing 
cross section 


Small washer soldered to wire 
permits tips of music-wire 
gear to serve as anchor 
pins in hardwood 
gear block mounts 


WW I Scale 


Landing 






Light wire 
"up-stop" 
soldered 
to gear 


larger aircraft, 
.090-inch-thick 
steel wouldn’t be 
considered overkill. 

Sketch 2 shows 
my favorite gear de- 
sign for .20- to .40- 
size vintage planes. 

I use the heaviest 
music wire and en- 
close it in routed 
spruce. Photos 1 
and 2 show a rout- 
ing jig that you can 
make using a drill press. You can 
make your own bit by sharpening 
a piece of music wire of the same 
size that you use for your gear. I 
bought a Scars I * * * 5 /32-inch pin router 
and have had good luck using it 
with a guide that's glued with CA 
to my drill-press table. This way, I 
can make my own stock for struts 
and the like. 

Photo 3 shows the start of a gear 
“V." I’ve soldered small washers 
to the top of the gear legs as stops 
for my gear anchor "pins." At the 
bottom of the “V,” I've soldered 
two more washers that center the 
axle. In Photo 4, I've covered the 
wire with routed spruce, which 
I’ve sanded to shape. 

Photo 5 shows the bottom long- 
eron to which I’ve added extra 
blocking against which the gear 
can rest. If you look closely, you’ll 
see a rigging point just to the left of 
the wire leg. I use the eyelet ends 
of cut-off fish hooks for this. 
They're made of a very hard steel 
and, when glued into place, they 


4. Here, I've covered 
the wire legs with 
routed spruce and 
sanded them to shape. 


5. Looking up into the 
bottom ot the fuse- 
lage. you can see how 
the washer acts as a 
gear stop. The extra 
blocking is spruce. A 
lishhook rigging point 
can be seen just 
to the left ot the 
landing-gear leg. 


Washers center the axle and 
anchor bungee-cord rubber 


6. & 7. These pictures show the extended axle at rest. The amount ot 
"give " is determined by the number ot "wraps " ot rubber. This type ot 
suspension alto ws the rubber to center the axle. In Photo 6, just behind the 
forward strut, you can see the loop ot a rigging point. (They're soldered 
at the same time as the lower washers.) 


provide strong attachment points 
for rigging wire. During a hard 
landing, they'll pull out without 
causing any significant damage, 
and they can bequickly glued back 
into place. It's best to drill the 
holes for the rigging points slightly 
oversize and use gap-filling CA 
in them. 

Photo 6 shows the amount of 
“give" in the rubber that anchors 
the axle to the wire -covered gear. 
You can adjust this by varying the 
number of “wraps" of rubber. The 


rubber should be wrapped inside 
the washers so that they'll be cen- 
tered; the rubber also prov ides fur- 
ther shock absorption. 

Sketch 3 shows a different way 
to produce a streamlined strut. 
Balsa is used to make an airfoil 
shape, then it’s covered with card 
stock. I've also tried using alumi- 
num tube for landing gear, but I' ve 
had only limited success. The tube 
doesn’t withstand compression 
unless it’s supported by a dowel or 
a hardwood insert. 


I hope that I've given you some 

ideas on making scale landing 

gears for WW I aircraft. If I can be 
of further help, feel free to contact 

me: Clarke Smiley. 23 Riverbend, 

Newmarket. NH 03857. 
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INFINITY 

(Continued from page S6i 

wide variety of models. Its programming and 
mixing capabilities may be better for power 
flying, but glider guidcrs will find that it meets 
most of their needs — and at a substantially lower 
price than the more complex glider radios. 

The feature that really makes the Infinity 
stand out is that the switch positions are “user 
assignable." With this, you can tailor the feel of 
the radio to your liking and the type of model 
you fly. That you can double up the switch 
positions to engage more than one dual rate at a 
time, or multiple mixers, or even dual rales and 
mixers at the same time, opens up quite a few 
new possibilities. 

Initially. I wasn’t overly impressed with the 
Infinity's feel and mixing capabilities, but as I 
spend more time working with it. I become more 
impressed with its versatility. When flying it in 
the Legend. I don’t really miss having the more 
complicated features of a “glider-dedicated" 
radio. And I actually concentrate more on my 
flying and less on what radio feature I need to 
turn on or off. just to keep airborne. Plus. I can 
now use just one radio to fly my sailplanes, 
power models, or electrics. What more could 
you ask for? 


* Here's the address of the company featured in this 
article 

Airlronics Inc.. II Autry. I nine . CA 9 2718 


UPGRADE PARTS 

(Continued from page S5 i 

had a spectacular effect on flight performance. 
Hover performance (the reason why the Shuttle 
has always been a good trainer) became so tight, 
crisp and precise that the machine could hover 
through all of the AMA’s competition events 
with an accuracy that ’s usually only achieved by 
.60-sizc competition helicopters. Extended pe- 
riods of “hands-off flight and pinpoint-accu- 
rate landings became commonplace. In fast, 
forward flight, the Shuttle was more manage- 
able and didn't "balloon" as it climbed out of 
high-speed passes. 

The next improvement came when we in- 
stalled the SE muffler. This unit is matched to 
the Enya SS35 heli engine, and we had to make 
changes in the pitch curve to compensate for the 
power increase. We really appreciated the power 
increase later when we added the weight of the 
metal side frames, the servo-tray assembly and 
the metal landing gear. 

The addition of the SE symmetrical blades 
(to all of the previous mods) really made this 
machine a hot-dogger's dream. It possessed a 
power-to-weight ratio that allowed the Shuttle 
to climb aggressively and fly smoothly through 
the bottoms of high-G maneuvers that would 
cause other helicopters in its class to sag in both 
power and rotor speed. It withstood constant. 

(Continued on page 114 \ 


WIRE BENDERS 


K&S ENGINEERING 
6917 W. 59th St. 
Chicago. IL. 606.18 
(312)586-8503 



No. 322 


Stock No. 


No. 323 


322 Mighty Wire Bender 

323 Mini Wire Bender 

324 Coil W inder 


K&S ENGINEERING has two 
wire benders that will satisfy 
any craftsmen and modelers. 
They will solve most bending 
problems including music wire, 
square, and rectangular shaped 
metaL The Co |i Winder gives 
you the freedom to 
customize landing gears, 
steering, arms, springs 
or any wire project 
you are building. 



—lb 

No. 324 


SEND $1 FOR PRICE LIST AND CATALOGUE 





WILLIAMS ArrLQQnDTLC 
BROTHERS ALLEJjUivlLj 


i PILOTS 


STANDARO • SPORTSMAN 

RACING • MILITARY 

WHEELS ► 

VINTAGE • SMOOTH CONTOUR 

IAUOON • GOLDEN AGE 



VICKERS • SPANDAU • PARABEHUM 


SEND 13 FOR FULLY ILLUSTRATED CATALOG 
DEPT MAN 181 PAWNEE ST SAN MARCOS. CALIFORNIA 92069 


DUCTED FANS 


VMS — BETA 

TAPS 1 • AN INTRODUCTION TO DUCTED FANS 

* COMMWtf' »» Km JUWKM was 

TAPI J • FASTEST FANS IN THf WEST 
TAPf 3 • CANADIAN DUCTCD FANS 


•SV.9S lo.— Check. MO. Vita or MC 
Video Specialties. Inc. 

P. O. Box 4S57. Monroe. LA 71J11-4JS7 

li st Shipping & Handling- (318) 34S-1I8S 


f UNIVERSAL SECURITY CUP A 

Now universal atyte works with moot oil currsnl brondo. 
Uao one tor aileron and ona tor battery connector ! 



Pull wires down until 
connector is flush with clip 

§151 packaged In pairs $ 1.49 

EmSt Mf nine. ItlOOKMnlJW SuN » Sand, OA >7055 

C Or*ct trGtn aOO 82 SO iPi® 8 MrwDng 
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HOW TO: 




RANDY RANDOLPH 


MAKE A CLEVIS TOOL 


WHEN YOU WANT to remove a control horn to adjust the length of the push rod, you can split the clevis with your fingernails, a screwdriver, or 
a pair of long-nose pliers. All have disadvantages, though. To deal with clevises of standard size, keep this simple tool in your flight box, and 
you 'll save time —and temper! 



1. You 'll need a popsicle slick or hall a longue depressor, a ruler, a 
pencil and a razor saw. 





tmt: 


3. Measure 7 < inch Irom the same end ol the slick, and draw a line 
across it at that point. (II should be at 90 degrees to the parallel lines.) 
You ’ll cut along each side ol this line to make the shoulder that will 
limit how tar the tool goes into the clevis. 



2. At one end, draw two lines 3 /ib inch apart and parallel to the stick 
sides. 



4. To make the tool’s blade, carefully make shallow saw cuts at the 
shoulder marks, then saw along the parallel lines to the end of the 
stick. Try to keep the parallel cuts truly parallel. (A small vise will be 
helpful.) 



5. Use a sanding block to round the blade slightly. II you want to, you 
can round the shoulders, too. That’s all there is to it. 


6. To use your new tool to remove a control hom, slip the blade into 
the clevis and twist it. Having made the necessary adjustments, re- 
connect the horn by opening the clevis in the same way. 
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GRAUPNER 




by CLYDE GEIST 



Manufacturer: Graupner 

Type: Precision electric sailplane 

Price: $324 95 

Wingspan: 37 inches 

Wing area: 550 square inches 

Wing loading: 17 ounces per square toot. 

152 ounces as flown 

Weight: 64 ounces specified (with Speed 

700) 

Length: 40 inches 

No ol channels req d: 4 (two ailerons 
elevator and throttle) 


J UDGING BY (he imported electric 
sailplane* I've seen. European* *eem 
to he producing equipment for a vari- 
ety of pilot dull level*. Graupner '»• T-tail 
Cherry II SE it recommended for those 
who arc proficient at flying high- 
performance sailplane*, such as the CHI' 
or the Chip. I assume "SE" stands for sport 
elect nc 

In theory , the Chcny II breaks all the 
"good glider" rules. It's heavy, it* airfoil i* 
thin, and it doesn't use a gear -drive system, 
hut the fact is. this airfoil uses the powerful 
lift available at higher air speeds to produce 


S P E C I F I 

Radios used: Futuba Attack S (used with 
Ace Christy muter) Futuba Super 7 PCM 
Motor used: Graupner's standard Speed 
700. turbo ball-bearing 700 9 6V and 
Ultra 900 cobalt 9 6 version 
Prop used: Graupner s folding 10x6 
and 9x5 

Airfoil: Eppler 211 modified 
Wing construction: sheeted loam 
Features: this complete ARF kit includes a 
plastic fuselage rolled plans and pre- 
covered sheeted-loam wings Tail sur- 
faces are assembled and covered All 
required hardware is included 


a surprisingly flat glide. These flying 
qualities are required for today's high- 
speed competition. The Cherry II. 
therefore, seems to he a small step to- 
ward F3E competition design. I've had 
flights of over 30 minutes during our 
northern midwinter, but every advan- 
tage has its price The Cherry '* capable 
performance is possible only when it 
ha* been properly balanced and care- 
fully trimmed Turbulence challenges 
control, hut experienced fliers delight in 
it because turbulence signal* an alert 
R/C pilot to thermal activity. 


CATIONS 

Hits 

• The Cherry II is capable ot sport aero- 
batic stunts thermal gliding and precision 
maneuvers 

• The strong airlrame instills confidence 
during high-G maneuvers 

• Graupner parts and support systems 
are readily available 

• The removable tail plane can be stored 
Hat 

Misses 

• The pre-covered blue wing bottom 
disappears in dear skies 

JUNE IW2 




FUGHT PERFORMANCE 


The plane was tested in zero wind 
conditions. 

• Takeoff and landing 

Hand-launching this high-speed 
model requires a firm, level toss. 

With 10-cell power, it’s out of sight in 
30 seconds. When it’s time to land, 
the glide remains flat, and landings 
are gentle. Early flights without 
spoilers (i.e., “spoilerons" where the 
ailerons turn up) simply required 
more landing area, but spot landings 
(point landings) proved challenging 
without them. 



• High-speed performance 

The plane was designed to climb 
briskly and glide fairly fast; it 
accomplishes both in style. The 
Cherry II glider uses power merely to 
climb. In normal glide, it's faster than 
some electrics under power. The 
recommended differential control 
throws allow sharp thermal turns 
without stalls. The appropriate fast 
glide trim is best for all conditions, if 
you put the nose down slightly, it 
increases glide speed dramatically. 

• Low-speed performance 

The high-performance glider is slow 
to respond and prone to stalling in 
turns at just half the normal glide 
speed. I avoid it! When a stall does 
occur, the nose and, often, one wing 
drops. Leveling the wings while 
cautiously applying up-elevator gets 
it out with about a 30-foot loss in 
altitude. 

• Aerobatics 

While in a glide, rolls, loops, split-S’s, 
Immelmanns and related aerobatics 
are possible as long as a reasonable 
loss of altitude is tolerated. With 
power on, it can accomplish 
additional maneuvers, such as 
outside loops, large inside loops and 
others. Upside-down flight requires 
just a little elevator. The fact is, under 
Ultra 900/10-cell power, it climbs at 
more than 45 degrees upside-down. 
Vent holes around the motor allow it 
to run cool; battery cooling vents 
aren't provided. 


CHERRY II 



The nose has been mod Hied with a Dremel drum sander to accept the 
Speed 700 motor— the ball-bearing version. 


KIT CONTENTS 

The rolled plans (apparently computer- 
generated) are well-done. The major compo- 
nents — the two wings, the fuselage and the 
elevator — complete the airframe. High- 
quality hardware parts are sorted, bagged and 
riveted to the box sides. Bubble wrap and tis- 
sue protect the works. 

“Graupner’s* T -tall 
Cherry II SE is 
recommended for 
those who are 
proficient at flying 
high-performance 
sailplanes...” 


CONSTRUCTION 

The instructions begin by describing the ra- 
dio and motors required. Power options in- 
clude the standard Speed 700 version, a sport 
version utilizing the Speed 700 Turbo ball- 
bearing motor, or the Ultra 900, which will 
make it a competition ship. Initially. I chose 
the standard version exactly as shown on the 
plan. The power is switched on and off with 
the recommended Graupner miniswitch 40. 
and eight Sanyo* 1400 SCR cells are used 
for pow'er. The tough ABS plastic fuselage 
requires a compatible adhesive. My experi- 
ments with adhesives proved that the recom- 
mended Stabilit Express* is best. Pacer's* 
Zap-a-Dap-a-Goo also works, and thick CA 
works in a pinch. 

The Cherry II is pure ARF; it goes to- 
gether quickly. My efforts to understand the 
literal English translation of the German in- 
structions, however, sometimes resulted in 
frustration. 

FUSELAGE 

The tough, one-piece ABS plastic shell 
comes ready for equipment installation. I 
began by making openings for the motor 
linkage, the wing-mounting devices, etc. The 


elevator control cable 
begins at the upper fin, 
runs forward through 
the bulkhead and on 
to the servo area. The 
servo tray (provid- 
ed) fits an S-133 
Futuba* servo per- 
fectly. (Kyosho KS-31 
or Airtronics micro 
servos won't fit.) The 
servo assembly is se- 
cured with a liberal 
dose of adhesive. A 
double-sided adhesive 
gasket attaches the power switch and re- 
ceiver to the fuselage bottom, and a 
250mAh receiver pack is mounted above 
the elevator servo. I used a large receiver, 
which barely allows a sub-C motor bat- 
tery pack to fit in its compartment, so a 
compact receiver is a better choice. 

Following the plans. I drilled motor- 
mounting holes through the plywood- 
supported nose. The instructions tell you 
to glue the plywood cabin former into 
place, but the plans show it screwed on, 
so I did both. Before installing the com- 
pleted floor plate, I finished all the inside 
electrical work. The hatch is secured with 



An Ace Christy mixer can save big bucks. 


a 5mm steel pin up front and a slide lock 
that’s glued into the fuselage. Next. I 
glued in two brass tubes for the wing rod 
and the alignment pins. 

ELEVATOR 

The tail plane is secured with a 4x1 5mm 
nylon screw and a threaded steel insert 
that’s glued inside the fin. The control rod 
is attached to the control horn with a Z- 
bend. The horn is glued to the elevator. 

WING 

Graupner recommends that you trial-fit 
the wings to the fuselage and check for 
warping wings by measuring along the 
wing bottom to a flat surface. The wings 
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CHERRY II 



■ Lett: The servo in its mounts is attached to the forward fuselage. Note how clear the drawing is. m Right: The unique elevator linkage is simple in design. 


ULTRA PERFORMANCE “HOP-UP” 



After comparing the Speed 700 Turbo 
9.6V motor in its standard bushing ver- 
sion with its ball-bearing counterpart, 
I've come to respect the brute power this 
motor delivers. But sometimes, merely 
respectable performance isn't enough. 
To be competitive in today’s limited 
motor-run competitions, you need im- 


proved performance, no matter what! 
Graupner produces the high-performance 
alternative, a line of all-out motors 
called ‘‘Ultra." 

The Ultra 900 is recommended as the 
hop-up motor for the Cherry II. The Ultra 
900 features samarium-cobalt magnets, 
ball bearings, replaceable brush assemblies 
with heavy copper braid hookups and more. 
I counted seven armature slots (not the 
usual three), which allow for more efficient 
use of available current. This is especially 
desirable for direct-drive applications, such 
as the Cherry. The Ultra 900 weighs 3 
ounces less than the less powerful Speed 
700 motor. Just look at the numbers in the 
performance chart. In order to really appre- 
ciate “Ultra” performance, however, you’ve 
got to fly it for yourself. 


are supported with an 8mm-diameter steel 
rod and secured with a nylon fork and a 
wedge. Two servos, one in each wing, pro- 
vide aileron control. The drawing shows 
where you should cut a rectangular hole in 
each wing. I mounted the aileron servos di- 
rectly on the upper sheeting with double- 
sided tape, instead of with the optional 
Graupner mount. Offsetting the servo arm 
forward provides aileron differential. A 
factory-installed tube guides the servo wire 
to the fuselage. 

FINAL ASSEMBLY 

From the start, 1 planned to try different 
battery and motor combinations. Propter 
balance is maintained by using Styrofoam 
spacer blocks to hold each battery in place. 
Applying the kit’s decals completed the 
model. 


Speed 700 Turbo Ball Baarlns 



7-CELL 




8-CELL 


prop 

rpm 

amp 

thrust (oi.) 

rpm 

amp 

thrust (oz.) 

9x5 

8.100 

16.7 

22 

8.900 

19.6 

26 

9x7 

7,200 

19.5 

28 

8.100 

24 2 

32 

10x6 




7 500 

28 5 

30 

11x7 

5,700 

27.2 

27 

6.050 

31.0 

29 


10-CELL 




12-CELL 


prop 

rpm 

amp 

thrust (oz.) 

rpm 

amp 

thrust (oz.) 

9x5 

9,800 

22.3 

30 

11.100 

30.1 

36 

9x7 

8,900 

...28.7 

33 

9,400 

332 

43 

10x6 

8,100 

34.0 

33 

8.300 

36.0 

36 

11x7 

6 ion 

36 0 

31 




(The standard Speed 700 motor produced equivalent results.) 

Ultra 900 


7-CEU 




8-CELL 


prop 

rpm 

amp 

thrust (oz.) 

rpm 

amp 

thrust (oz.) 

9x5 

9,900 

25.5 

25 

10.300 

31.0 

31 

9x7 . . 

8,000... 

27.5 

31 

8 500 . 

. 33 0 

. 40 

10x6 




8,600 

36.0 

39 

11x7 

6,000 

35.0 

..... 30 

6,100 

370 

31 


10-CELL 




12-CELL 


prop 

rpm 

amp 

thrust (oz.) 

rpm 

amp 

thrust (oz.) 

9x5 ._ 

10,900 

33.3 

34 

1 1 .200 

36.0 

36 

9x7 

9.500 

.. 39 3 

44 

10,100 

430 . . 

. 53 

10x6 

9,400 

41.0 

48 




11x7 




• 

• 

• 

‘Not recommended, owing to excessive current draw 


Thrust figures are averaged. The rpm is the average ol the first 5 seconds of run time (after 30 seconds, rpm fell 
about fO percent) Graupner folding props were used throughout, and the battery packs consisted of Sanyo 
900mAh SCR cells and were peak-charged at a 4 5A rate. Motors were broken in for 5 hours at 4 5V and with no 
load. The manufacturer doesn’t recommend running these motors on 7 cells, a comparison was made because 
of the popularity of 7-cell competition events. 


RADIO INSTALLATION 

With the construction completed. I pro- 
ceeded to set up control throws. That's 
when I noticed the plans show spoiler con- 
trol. I had installed a non-mixing radio and 
connected both aileron servos to the re- 
ceiver with a Y-connector. After some 
thought, I resolved to ‘‘mix in” spoilers 
later. After a dozen flights, I discovered an 
inexpensive solution. 

The Ace* Christy mixer can use the rud- 
der channel on any non-PCM radio to con- 
trol the spoilers. Editor Tom Atwood sug- 
gested that I hold the rudder stick to the left 
side with a rubber band to use full stick 
travel and, hence, full servo travel. This 
setup was necessary because the Christy 
mixer reduces servo travel by 50 percent. 

The Christy mixer worked well, but it 
didn’t pemiit the recommended differen- 
tial. i.e.. down throw of 50 percent. The 
need for mixing capabilities prompted my 
purchase of a Futuba 1024 Super 7 radio 
system. Now I have spoilers, and I can 
program servo differential to match 
Graupner’s specifications precisely, (this is 
almost impossible to do mechanically). 
Simple 4-channel control makes the Cherry 
11 a great plane with which to learn radio 
programming. ( Continued on pane 114) 
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■ Above: Custom ft/C Aircraft’s T-38 uses 
an O.S." . 77 powered Byrojet ", a JR 
radio and Spring Air * retracts. The 13- 
pound model is finished with Perfect 
Paints. ■ Top left: the MG A pilot adds a 
realistic touch. ■ Right: Bob Violett's 
decals are just the thing for scale 
detailing. 


ONE OF THE most popular aviation book 
series currently in circulation is the "In 
Action” series from Squadron/Signal Pub- 
lications. Each of these soft-bound books 
features approximately 50 pages of photos, 
drawings, full-color, airbrushed artwork 
and text. New books are published about 
every month, and they feature obscure as 
well as famous aircraft. 

I find these books well-done and inter- 
esting. Before I buy a particular scale air- 
craft design, I use this series to detemiine 
how many modifica- 
tions I'll need to make 
the design more scale- 
like. Since the books 
aren't expensive, I can 
cut out photos and draw- 
ings for my scale docu- 
mentation and merely 
buy a new book for my 
collection. 

I’ve collected more 
than 75 of these books. 

Some of the early ones 
are out of print and have become col- 
lectors' items, while others have been 
released in an updated format. They're 
a valuable addition to any modeling 
library. 


and the wings are permanently affixed to the 
fuselage. Needless to say, I had to have one. 

My Custom R/C Aircraft kit arrived in a 
large box, which included a polyester-resin 
fuselage, foam wings, all-balsa sheeting for 
the wings, plywood bulkheads, pre-cut 
wood for the stabs and fin. elevator linkages 
and other hardware. The kit was complete, 
and the full-size plans and the manual made 
construction simple. My only design modi- 
fication was to stiffen the fin by adding a 
lite-ply bulkhead to the tail area. I felt the 
stock arrange- 
ment had too 
much side-to- 
side movement. 

The instruc- 
tions included 
information on 
control-surface 


deflection and flying. The all-up weight of 
my plane was 13 pounds. Had I used 
MonoKote on the flying surfaces and made 
the detail less elaborate. I believe the weight 
would have been closer to the recommended 
1 1 '/: pounds. I might add that my plane 
balanced perfectly at the CG without my 
having to add lead to the nose. That alone 
made me a believer in the excellence of this 
design. 

I used Perfect Paints* (mixed to match 
particular Federal Standard colors) and cre- 
ated a four-lone gray Aggressor paint 
scheme. I’ve always had good results with 
this line of paints because they're fuel- 
resistant. and they have excellent adhesive 
properties. Also, the paint dries from the 
outside in, i.e., a "skin” quickly forms on the 
surface so that dust has little time to adhere 
to it. (Continued on page 112) 


CUSTOM R/C AIRCRAFT 

AND A WHOLE LOT MORE 

For the past two years. I've witnessed 
George Miller and Bob Thacker fly 
Custom R/C Aircraft’s* T-38 at the 
Southwest Fan Fly. I've also watched 
Lou Lugero from Lou's Jet Age Hob- 
bies fly one at the fan fly in Rome. NY. 
The T-38 exhibited good ground 
handling and excellent flying 
characteristics. 

Rolls were fast, as were many other 
maneuvers. The T-38s flew with au- 
thority and exhibited the correct flight atti- 
tude. Landing pattern and set-up were per- 
formed with about one-third throttle set- 
ting, which made the approach predictable 
and safe. The design could be slowed to a 
comfortable touchdown speed. The T-38 is 
80 inches long and has a48-inch wingspan. 
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JET BLAST 


F-14 TOMCAT 


For the panel lines, I sprayed paint over 
,030x'/M-inch chart tape and removed the 
tape after the paint had dried. Hatch detail 
was made out of pieces of MonoKolc stuck 
to the fuselage prior to painting. (Perfect 
Paint adheres well to MonoKote.) I used 
glue drops from a hypodermic syringe to 
make flush rivets. 

Bob Violett Models* decal sheets pro- 
vided the authentic markings for the T-38. 
They’re water-transfer types, and they ad- 
here well. They take the shape of what is 
underneath them; i.e. panel lines, rivet de- 
tail and MonoKote panels. Bob Violett Mod- 
els offers four decal sheets for '/"-scale 
aircraft. 

MGA Enterprises'* jet pilots add the 
perfect finishing touch to my plane. The 
detailing of these '/"-scale, hand-painted 
busts is exceptional. The heads even swivel, 
and I swear one of them winked at me after 
he had been installed in my T-38. 

I used Pacer's* new Zap-a-Dap-a-Goo 
throughout the fuselage to glue the plywood 
bulkheads and servo mounts to the fiber- 
glass. It does an excellent job of sticking 
wood to non-porous surfaces, such as glass, 
metal and ceramics. It reminds me of across 
between Duco and Ambroid cement: it’s 
very strong, and it's easy to clean up after 
use. 

I'll try to have a flying report and in-flight 
pictures of the T-38 soon. My compliments 
to George Miller and Custom R/C Aircraft 
for an excellent T-38 ducted-fan design. 


MAKING THE 
TRAILING EDGE 


composite 

STRUCTURKS 
TECHNOLOGY 

I recently received a 
nice letter from Gail 
Gewain of Composite 
Structures Technol- 
ogy* (CST) that intro- 
duced me to the com- 
pany and some of the 
products. CST special- 
izes in vacu-baggcd 
composite wing skins 
and general composite applications. The com- 
pany's informative and interesting newslet- 
ter. "Tech Notes," provides tips and tech- 
niques for using composite materials. 

Thanks to Gail. I recently obtained a 
sample of CST's Graphite Filler, which, 
when mixed with epoxy, reinforces any 
joint. It makes an excellent fillet joint 
around a bulkhead or a firewall. I'm quite 
eager to try some of their other products on 
my aircraft designs. 

SHARPENING THE EDGE 

I'm often asked how I make such sharp, 
straight trailing edges on my aircraft. The 
method I use was taught to me by Larry 


, in action 



Yw i 'h 
plywood 



'It > 'h 
balsa 



_ ■ A.rcrnft NumWH 105 

■^quadton, signal publications 


Squadron Signal s “In Action " books are interesting to read and useful 
for scale documentation. 


Wolfe of Jet Hangar Hobbies, and I'll pass 
it on to you. 

Make a trailing edge by laminating a 
piece of '/mx '/:-inch plywood between two 
pieces of '/4X '/’-inch soft balsa wood. These 
pieces should be about I inch longer than 
the trailing edge of the flying surface you're 
working on. 

The next step is to trim 'll inch off the 
rear of the wing surface and add the new 
laminated trailing edge. ( I prefer to use a 5- 
minute epoxy for this.) While the glue is 
curing, look down the trailing edge, and 
adjust it until it's straight. 

When the glue is dry. sand the laminated 
piece to the trailing edge of the '/M-inch 
plywood. The '/M-inch plywood, which 
is much harder than the balsa wood that 
it's sandwiched between, will become 
the remaining sharp edge after the balsa 
has been sanded away. The diagrams 
help to explain the procedure. 

'Here are the addresses of the companies 
mentioned in this article: 

Custom R/C Aircraft, 1140 Civic Center 
Dr.. Rohmert Park. CA 9492X. 

Perfect Paint; distributed by Chevron Hobby 
Products, P.O. Box 24X0, Sandusky. OH 
44X70. 

MonoKote; distributed by Great Planes 
Model Distributors. P.O Box 9021 . Champaign. 
IL 61X26. 

Boh Violett Models, 1373 Citrus Rd.. Winter 
Springs. FL 32708. 

MGA Enterprises, P.O. Box 56 31. Fresno. CA 
93755. 

Pacer Technology and Research, 9420 Santa 
Anita Ave.. Rancho Cucamonga. CA 91730. 
Composite Structures Technology, Dept CC9I- 
5. P.O. Box 4615. Lancaster. CA 93539. 
O.SJGreat Planes Mode I Distributors, P.O Box 
9021. Champaign. IL 61X26 
Bvrojet; distributed by Byron Originals. P.O. Box 
279. Ida Grove. IA 51445 
JR Propo; distributed by Hobby Dynamics Dis- 
tributors. P.O. Box 3726. Chamixiign. IL 61X26. 
Spring Air, 82 Parkhill Blvd.. IV. Melbourne. FL 
32901 ■ 


The balsa/ 

plywood 

trailing-edge 

construction 

is durable. 

and it looks 

clean. 
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PAT PEND 


Finally... 

One Per sail Cm i brill 


- Hr • Positive locx/release for safety 

, ' “ * • Holds plane at full power 

• Durable, high-impact 
composite base 

• Hot fuel proof 

• Money back guarantee 

Ask For The Ongina R/C Launcher &. Pit Crew™ 

At Your Local Hobby Shop Or Send $99.95 + ss.oo s&h 

- Call Today Dealer Inquiries Welcome 


EZ One-Step 
m Release 


/ CD J //f I ' launcher 
Lr\l&'LLa6i Pit Crew™ 

5806 Lancelot CL S.W. 

Olympia, WA 98502 

(206i 786-8461 


Designed To Change The Wag People Fly! 



: PRODUCTS FROM AEROTREND 


THE CHOICE OF CHAMPIONS 


j 31 Nichols St., Ansonia, CT 06401-1106 • Phone (203) 734-0600 • Fax * (203) 732-5668 

“BLUE LINE” 


Silicone Fuel Line with a*** PLUS ★*★!!! 

Why “BLUE LINE"? Here's the simple truth: 

• Thicker - No more pinholes 

• Stronger - Stays on fittings better 

• More Flexible -Has terrific bend 

• Highly Heat-resistant - No cracking or melting 

■ A Sire for Any Application • 
from 5/64’ to 3/4’ i.d. 

These are the reasons why 'BLUE LINE' Silicone Tubing is #1 on the market today. 

OTHER AIRCRAFT ACCESSORIES 





AEROTREND SKID STOPS 

plus "Exhaust" Stacks, "ULTRA BLUE," 

TUNED PIPE COUPLERS, "CREAM" 
COUPLERS. “SQUEEZME" FUEL BULBS 
and more... 

"GENTLEMEN, START YOUR ENGINES— WITH AEROSTART'I Here's why: 

• No charging necessary, as heavy batteries are no longer needed. 

• Starts stubborn engines! If Aerostart won’t start it, it's really sick. 

• Aerostart is less expensive than batteries or spring starters. 

• It's lightweight — can be carried in your pocket. 

• A size for all engines. 

• Maintenance-free! 

AEROSTART will fit behind a .142 or smaller engine drive flange. For large 
size, installation would be in front of the propeller. 


UPGRADE PARTS 

(Continued from page 99) 

hard maneuvering very well, and there was no 
free play or sloppiness in the control system as 
we logged weeks of flights on our test machine. 

We have a few comments on the performance 
of the Enya SS35 that came installed in ourZX 
review Shuttle. This engine is the coolest-run- 
ning heli engine in its class. It impressed us the 
most when we installed every option on the 
helicopter at once, and it still showed no signs 
of fatigue or excessive heat. This engine would 
really prove itself in one of the scale fuselages 
available for the Shuttle. We ran several gallons 
of fuel through it during our tests, and the 
engine’s only negative point is that the idle- 
mixture adjustment required constant attention. 
It didn’t want to maintain a setting until the 
engine was well broken-in. 

The SE-equipped Shuttle is a superb design 
that has evolved over almost a decade. It takes 
a lot of work and attention to detail to keep pace 
with modelers’ trends and the growth of new 
technology. Hirobo deserves a lot of credit for 
keeping the Shuttle a state-of-the-art machine. 

*Here is the address of the company that's fea- 
tured in this article: 

Hirobo: distributed by Altech Marketing. P.O. Box 
391. Edison. NJ 08818. ■ 


CHERRY 

(Continued from page I OH) 

The Cherry has encouraged me to experi- 
ment. I used four adhesives, three motors, two 
radios,.two motor controls, 8-, 10- and 12-cell 
batteries and three propellers. Graupner’s 
Ultra motor and Futaba’s computer radio are 
expensive, but when I'm involved in some 
friendly competition, Graupner backs me with 
combinations of "the right stuff.” This is a jig- 
built ARF with advanced aerodynamic de- 
sign, and few builders would be able to dupli- 
cate one from scratch. 

Sport flying the Cherry 11 taught me some 
competitive sailplaning and exposed me to the 

(Continued on page 1 16) 


P.O. BOX 2374, CHELAN WA.. 988 10 
500-083-1 288 1 -800-32B-1 288 


iMinimax sailplanes are designed as high efficient, max 
I duration floaters that will out fly all known wild birds in 
I the world. '(PLUS)- On most days the 700 and 1000 will fly 
I until the batteries go dead on a single launch. •(PLUS)* The 
I construction is the standard built up professional style 
I balsa with simplicity CAD designed full sire rolled blue 
I prints, making it simple for the first time builder. * ( PLUS ) * 
I These models are light, resulting in very low wing loadings. 

I Yet the wings won’t begin to break until loaded to 18* or 
I more . • (PLUS) • When we say machined parts, you will find our 

1 parts ready to pin and glue right out of the box. No sanding 
lor trimming and they will all stand on edge as a coin will on 
a desk. • ( PLUS ) * We offer fast telephone backup service to 
all our customers. • ( PLUS ) * All our products are factory 
direct, saving you the cost of warehousing and middle 
persons. 


TWO METER CLASS 

Airfoi 1 ME1033 

Wing Span 78 in. 

Length 44 in. 

Weight, ready to fly.. 19 02 . 

Wing Area 719 sq . in. 

Wing Loading. 3.8 02 . sq . ft. 
Price $48.00 


MINIMAX 700X 

Same as the 700. except wing 
is bolted on and elevator 
push rod is streamlined out 
center of tail section. 

Price $51.00 


Factory 

Best in the model market. 
100' hot orange UV resis- 
tant 5/16 RATEX. (3 times 
stretch gets you 10* pull) 
500’ hot crange UV resis- 
tant 70* test. NYLON cord. 
10" long steel stake. 

1" round dead drop steel 
ring for automatic dis- 
connect . 

All this is wound around 
a 12" easy wind UV resis- 
tant hot orange reel. 

YOU WON’T LOSE THIS ONE. 
Will launch up to a 5* 
gilder, 600’ high. 


hy MINIMAX 1000X 

THREE METER-TWO PIECE WING 

Airfoil HE1033 I 

Wing Span 119 in. " 

Length 44 

Weight., ready to fly.. 29 02 . I 

Wing Area 1095 sq . in. | 

Wing loading. 3. 8 02 . sq . ft. 
Price. . . $72.00 | 

VM 

ANTI -STATIC PINE SAP WAX 
While attending snows the past I 
A years, we were always asked 
by our customers what covering I 
we use because of the shine. 

We use all kinds but clean it 
with our shop polish. We now 
I bottle it including cloth. 

I 8 oz pump $5.50. Refill $4.50 

' I » Vffff 
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KIT FKATURKS : light FIBREGLASS fuaehigc, cowl, 
canopy & wheel pants. Balsa covered foam wing 
with internal reinforcement, LH & T.F_ in place 
and sanded. Selected B Alii A cut stah, rudder, 
elevator & ailerons, T6 aluminum landing gcars.J 
hardware & instructions. 

$194.99 U.S. 


QUALITY FIBERGUSS 
Four-Stroke Engine 

ARF KITS 

(416) 587-3610 

Info $2.00 
Fax (416) 283-6538 
LASER 200 

Span 69.75" Area 767 aq. in. 

Eng. 90 - 120 4 Cycle, 74-91 2 Cycle 
ORDER BV PHONE' 7 days a week 

(416) 520-4192 

ADD $1 5.00 for postage 

QUADROTECH 

AllO* ? weeks for Delivery 

3148 KINGSTON RD., STE. 202, BOX 158, SCARBOROUGH. 0NT M1M 1P4 CANA0A 



120 

4 CYCLE FANS 


l 


LOOK OUT!!!! 

You arc about to step into the Nnkgbi rone ol etectnc motois Would 
you believe 37 or ol thrust Irom a 05 motor on 7 celts (MOO MA, 
SCR. Sanyo) Hoar about 43 or ol thrust from Sol the same cells"" 1 
MOVE OVER. Mi cobalt, because here comes Ihe 'WAR EMERGENCY 
POWER' motor Ihe motor is the same basic sue and areinhl ol the 
cobalt 05atappro> 8 or including the gearbox and propeller When 
you combine this motor, the 'ElECRTO' motor speed control. Ihe 
RCO micro recover, a 7 cell. 1400 MA. SCR battery pack and a 
W E P folding propeller, the all up weight o! the power system is ap- 
pro* ?3 or and produces 37 or ot thrust Now you can install this 
system in your model and it your all up weight happens to be less than 
Ihe thiosl wen need we say more”"” Remember you can throttle 
back and tty as slowly as you like, while increasing your Right tune 
With out models and power system, you can hold your own wrth the 
W robs and put the 'HURT' on a lew ol them"' The 'WAR 
EMERGENCY POWER' motor was not designed to produce a single 30 
second blast, hut to give up to 4 minutes ol lull throttle light, so that 
the typical Right will Iasi lor 5’/V-6 minutes WE KNOW OF NO 
OTHER MOTOR THAT CAN MEET OR EXCEED THESE 
SPECIFICATIONS"" Eight cell packs ate lor Hero's only 
Send S2 00 lor your catalog 

hbhi Model/Tronics. Inc. 

j VISA 6500 6th Ave N W 
mmm Seattle. WA981 17 Wr 
1 206 782-7458 



The Original Home Machine Shop 
Designed in USA by Sh opt ask 



17* Swing 
ft x IS Mill Table 


3 Models to Choose 
As Low As 995 . 9 ° 


3 Axis Power 
Feed Available 


12 Month 
Warranty 
100% Parts 
Supply 
All Tooling 
Available 


DEMAND THE BEST 

SHOPTASK P.O BOX 7531 -TACOMA. WA 98407 
SINCE 1961 


SPINNERS 


PLASTIC 

Choose from a wide variety of 
high quality spinners with the 
aluminum backplate difference. 


• Complete Units include spinner, 
spinner nut, and bushing set. 



• Replacement cones available 

• Choice of white, red, or black 


SIZE PRICE 

SIZE PRICE 

IV $ 5 30 

3“ 13 75 

2“ 6 30 

3 '/."Dome 16 75 

? ’ Needienose 6 30 

3>;“P51 15 75 

i 

2 Vi Needtenose 7 40 
8 45 

3^"P 40 15 75 

1 19 95 

22 25 




m wiib 


21658 Cloud Way. Hayward. CA 94545 
51 0-783-4868 • FAX 51 0-783-3283 


STINSON L-5 (Now Available) 



Specs: 

True i '4 Scale. OS A A Eligible 
. 102 metres 










$38 00 

Fiberglass Cowl 

$48 00 


Formed Welded LG $43 00 

L G sfrut covers, blislers & dummy exhaust stacks $1 8 00 


Construction Photo Pack $20 00 


,,/f 

• V/ AILLY Atipnces include Shipping m continental USA 

t\ wi A tion Make checks payable to Roy VatHancourt 

r . Send $t lor catalog 

'ROY VAILLANCOURT 


18 Oakdale Ave.. Farmingville. New York 11738 
(516) 732-4715 New York residents add sales tax 



Civilian busts in ’/3. Vj and ‘/s scale are $7 95 plus S3 
P/H. Full figures ate $19.95 plus $4 P/H Civilians in 73. 
74 and 7s scale; WWI (Barnstormer) in Vj; WWII Navy 
in Vs; WWII USAAF in 76 and 7e scales. 

Ask for Officers and Gentlemen pilots by name at your 
favorite hobby shop, or call for the name of the dealer 
nearest you If ordering direct, include check, money 
order or MC/VISA account number and exp. date 
Officers and Gentlemen -(908) 537-7323 
Box 537. RD 2. Hampton. NJ 08827 


CHERRY 

( Continued from page / 14) 

equipment it requires. But after all, that's why 
Graupner produced it in the first place. 

*Here are the addresses of the companies men- 
tioned in this article : 

Oraupner; distributed by Hobby Lobby International. 
5614 Franklin Pike Cir.. Brentwood. TN 37027. 
Sanyo Electric , Battery Division. 200 Riser Rd.. Little 
Ferry. NJ 07643. 

Siabilit Express ; distributed by Hobby Lobby Interna- 
tional. 

Pacer ; distributed by Frank Tiano Enterprises. 15300 
Estancia Ln.. West Palm Beach. FL 33414. 

Futuha Corp. of America, P.O. Box 19767. Irvine. CA 
92718. 

Ace R/C Inc., P.O. Box 51/ . Higginsville, MO 64037. 


AIRWAVES 

(Continued from page 86) 

KLINE-FOGLEMAN AIRFOIL? 

I’m building an un-powered, ultralight flying 
wing, and I’m considering incorporating a 
Kline-Fogleman step in the underside of Ihe 
airfoil, which will also have Kasper lips, t’d be 
grateful if you could provide any infomialion 
on airfoils that use this device, and can you help 
me locate an acromodeler in the Los Angeles 
area who may wish to assist me in this project? 
I need to build and fly a '/4-scale version of 
this wing for R&D purposes. 

LARRY WITHERSPOON 
4260 W. 1X2 Si.. Torrance. CA 90505 
(3IO) 370-9793 

Larry, although Dan Santich, a former editor 
of Model Airplane News, did build some mod- 
els using the Kline-Fogleman stepped airfoil 
design, we aren't aware of any further devel- 
opments with stepped airfoils since this novel 
design was publicized in the mid-' 80s. Did this 
airfoil pan out? Readers with information on 
the performance of this type of airfoil may wish 
to get in touch with Larry. (We’re also curi- 
ous!) 

Larry, you should team up with an able 
modeler and with an aerodynamic engineer 
who can ensure that your scale model reflects 
the performance of the full-scale ship. To ac- 
complish this, the design must be slightly 
modified from a true scale representation to 
compensate for scale effects. Please keep us 
posted on your progress. T A 


MORE ON THE MAC 

Whoa. Bubba! In the March "Airwaves" you 
had a discussion of mean aerodynamic chord 
that could lead to some shredded balsa if the 
CG of a model were placed as you described 
it. I won't go into the detailed discussion of 
the exact definition of MAC as it’s covered 
in many aerodynamic texts, e.g.. "Airplane 
Aerodynamics" by Dommasch et al. page 
166. but it isn’t the chord at the span location 
where there's equal area on either side. The 
MAC. as commonly used, is the chord at the 
location where there are equal geometric 
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“TCliH^en^ > 20i*ty J 00™ 

Flying Wing Thermal Sailplane 


<o> 


0 


Features: 

>■ Autoyaw™ for smooth launches 
>- Custom computer designed airfoils 
>- Disassembles for easy transportation 
>■ Flap equipped for optimum performance 
>- Light, 8 oz,/Sq. Ft. wing loading 
>- Two to four channel radio required 
»• Full width balsa sheeting 


See your 
local hobby 
dealer. 


$ 219.95 


Inquires Invited 




Sugg, retail 


FUTURE FLIGHT. 1256 Prescott Ave., Sunnyvale, CA 94089 (408) 735-8260 Voice or Fax 


AIRWAVES 


“moments" on either side. Even this isn't 
technically accurate, but the point is that if 
you were to cut say the right wing's planform 
out of a piece of cardboard and move a pencil 
along the span until the cardboard balanced, 
then you’d be at the mean geometric chord 
which, for all practical purposes, is the MAC. 

The formula isn’t all that complicated as 
you can see: spanwise location of MAC = 
/b(l + 2A)/+/6(/ + A>/. where b = the total 
wingspan: A = taper ratio, i.e.. the ratio of the 
tip chord to the root chord. 

Depending on the wing’s taper ratio and 
sweep, there can be a considerable difference 
between the point on the span of equal area 
(your definition) and the point of equal mo- 
ments (the correct definition). If you set up 
your CG using your definition, you could eas- 
ily miss the true MAC’S CG position by quite 
a lot. 1 ran some calculations for a variety of 
swept-aft and swept-forward wings with a va- 
riety of taper ratios. I found errors as large as 
1 2 percent forward and 4 percent aft of the true 
MAC’s quarter-chord point. Obviously, 
ballasting your model 4 percent too far aft 
might be disastrous. 

Fortunately, your "equal area" approxima- 
tion gives a "conservative” forward CG for 
typical wing planforms and answers fairly 
close to the correct values for MAC. Placing 

(Continued on page //9) 



B&P Associates Gives You Total Flight Line 

FREEDOM 


For all your battery needs, call or write: 

B&P Associates P.O. Box 22054 
Waco, TX 76702-2054 (817)662-5587 


Our new electric starter battery pack 
cuts the cord that has always tied your 
starter to the power panel. Discover 
the freedom of being able to start your 
plane wherever it is. and the added 
safety of one less wire to get caught in 
the prop. One charge on this hefty 4 
Amp/hour pack will take you through a 
weekend of flying with power enough 
to spare. But we don't stop there. We 
have Ni-Cads in virtually every size 
imaginable to cut the experimenter in 
you free to design whatever it takes to 
make yours the best setup on the field. 


/Iewoloft 


THE IMAGE MAKERS - 


PRECISION SCALE DRY TRANSFER DECALS 

HIGH QUALITY. HAND MADE HIGH FLEXIBILITY 


GLAZZ E Z FINISHING PRODUCTS 

ECONOMY FIBERGLASS FINISHING KIT $4995 
KIT INCLUDES 15 6 OZ GLASS CLOTH 
ROLLER ASSEMBLY 
REPLACEMENT ROLLER 
10 OZ EPOXY RESIN 


For more information and catalog send 
S 2.00 to Aeroloft Designs. 2940 W Gregg Drive 
Chandler. Arizona 85224 or call 602/838-0447 




i reball R/C 

I die- Bar Glow Plugs 

Long or Short 

Also... 0nlv 

Our Traditional line of non-idle 
bar Glow Plugs 

• Six Types of 3 Heat Ranges 

• High Performance Glow Element 

• Blow Proof Seal _ ^ , „ 

Only $ 1.69 

Swanson 
Associates 
P.O. Box 151 
Wayne, NJ 
07470 
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AIRWAVES 

(Continued from page 117 ) 

the CG too far forward, however, isn't good 
practice as it increases static stability, which 
cuts down on maneuverability for a given el- 
evator size and may require extra ballast 
weight to achieve the CG location. 

Your approximation starts to break down 
for large sweep angles (like 40 percent and 
greater) and highly tapered wings. I wanted to 
alert you and other model builders to the po- 
tential "gotcha" in your response to Bemie 
Ptsarcik in the March issue. 

PAUL METZ 
Lancaster, CA 

Paul, thank you for the clarification on the 
MAC: your letter also serves well as a foot- 
note to the article on the MAC by James 
McClure that we ran in the April issue. One of 
the most engaging aspects of aerodynamics is 
that it yields to thoughtful analysis, yet it’s the 
subject of nearly limitless discussion. This is 
all the more the case when attempts are made 
to reduce aerodynamic principles to rules of 
thumb, as we did in our response to Bemie. 

We welcome comments from you and other 
technically minded modelers on matters of 
aerodynamics that are touched on in Model 
Airplane News. Readers who have comments 
that will enhance the technical accuracy of 
this magazine and help readers build better 
models are invited to drop us a line. T A 


GNOBLE GNAT 

I'm writing to thank you for the article on the 
Gnat. That is one great-flying little airplane. I 
was the first in the Weequahic R/C Club to 
build the Gnat. There are three other planes in 
the air with mine now, and I’m sure there are 
more on the way. 

I have one flight-ready Gnat with two more 
ready to go in the event that 1 bury one at the 
field. The Gnat can be built fast, especially 

(Continued on page 120) 


SAFE APS2QQQ 


HBHH 

APS 2000 _ 

IHHI 


HMHV 

•«*.'!■» WO KM* 

■ ■■■ 

SAM AM2SI0 


BATTERY ANALY ZER & POWER SUPPLY 


• ACCURATELY analyzes ni-cd and cell type batteries 

• PROGRAMMABLE I P TO 250 DISCHARGE-CHARGE CYCLES 

• INDl STRIAL QUALITY AND RELIABILITY - CPI CONTROLLED 

• KEY PAD PROGRAMMING FOR ALL FUNCTIONS 

• PROGRAMMABLE ANALYZER. CHARGER. & POWER SUPPLY 

• RECOMMENDED FOR ALL TYPES OF R/C BATTERY PACKS 
UNIT PRICE 00 I YEAR WARRANTY M> DAY MONEY BACK GLARAVTEE 

Security And Fire Electronic*. Inc. 

I M Ribcna St . Sr AagMtMC, H MUM 
Phone 1 -904-824-855 J fax i-904.S24.t?'i 




OFF 

WALLCOVERINGS 

ANY BOOK 

ALL WALLPAPER 

ANY BOOK SEEN ANYWHERE 

• All 1st Quality 

• Instant Price Quotes 

• Free Freight 


OFF 

WINDOW BLINDS 

ALL MAJOR BRANDS 

ALL STYLES 

• Verticals 

• Pleated Shades 

• Horizontals 

• Roller Shades 

• Mini-Micro 

• Real Wood 

• Mini Blinds 

NO UPS CHARGES 


NO SALES TAX (Except Ml) 

SAME DAY PROCESSING 
ALL 1ST QUALITY 
VISA AND MASTERCARD ACCEPTED 
DEAL DIRECT AND SAVE 
KNOWN FOR LOWEST PRICES 


SHOP AT YOUR LOCAL STORE AND CALL FOR PRICE 

1 800 521-0650 

POST WALLCOVERING DISTRIBUTORS, INC. 

HOURS: MON.- FRI. 9-8:00 SAT. 9-6:00 E.S.T. 
FOR YOUR CONVENIENCE - FAX 313 338-7943 



WW1 AERO (1900-1919) and SKYWAYS (1920-1940) 

For the restorer, builder. & serious modeller of early aircraft 


• information on current projects 

• news of museums and airshows 

• technical drawings and data 

• photographs 

• scale modelling material 

• news of current publications 


• historical research 

• workshop notes 

• information on paint/color 

• aeroplanes, engines, parts 
for sale 

• your wants and disposals 


1 year subscription $25 Overseas $30 Sample issues $4 each 

Published b> WORLD WAR 1 , INC. 

IS Crescent Road, Poughkeepsie, NY 12601 USA (914) 473-3679 



] 


“High-Amp ” Powerpole 

Modular “Silver Plated" Connector 


Rated 30 Amps at 600 VJJ.C Electrical Resistance 250 Mfcrohms 
Color Co-ontnated iRed & Black Lexan Housing) 



Only certified chocks or money orders accepted Minimum order 
$1 4 00; tor three packages ol 4 Powcrpotes ($4 00 per package * 
$2.00 shipping and handling} CT residents add 8 5% sales tax 
Pnces subject to change without notice 

DEALER INQUIRIES INVITED. For further information and 
dealer prices send SASE and Business Card to: 

SERM0S R/C 

SNAP CONNECTORS, INC.® 

Cedar Comers Station 

Bo* 16787. Stanford, CT 06905 (203)322-6294 
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RASTER INC. 


• Hundreds of cowls, radial cowls, 
and wheelpants. 

• Strong, lightweight, one-piece 
construction. 

• Exact duplicate of manufacturers’ 
original. 


Phone orders and information 
call (703) 890 6017. 

9 a.m. 6 p.m. EDT 




Dept. MAN, Rt. 1 , Box 530 
Goodview, VA 24095 



F-4 Phantom $129.95 

F-15 $129.95 

Southeast Model Products 

3815 N.Hy. US 1, Unit 29 
Cocoa, FL 32926 
(407) 639-0465 

VISA & MC Accepted 

For more mfo. please send $1 and SASE 


“If it's scale kits , engines 
or accessories you want 
& you want em now , we 
got emV ’-Frank Tiano 

“...boat or car kits, hard- 
to-find parts, & anything 
you need or want...it's in 
stock . r ’-Joe Manzella 


SHIPP! 
WITHIN 2' 






1387 N. Military Trail 
West Palm Beach, FL 33409 

407 - 6884)669 


Leader in Small Airfoil Technology 

MASTKIl AIKSCllEW 


WOOD 


High performing, 
well-balanced 
Master Airscrew 
wood propellers 
are available in 
lightweight kiln- 
dried beechwood 
in sizes 9-16" 
and in heavier 
maple in the 
18-22" range. All 
sizes come in a 
wide variety of 
pitches and ex- 
ceptional prices. 


9x4,5, 6, 8. . , 
10x5.6.7.8. 
11x6,7,8,10. 
12x6,8,9. . . 
13x6.8,10. . 
14x6,8,10. . 
16x6,8,10. . 
18x6,8,10. . 
20x6,8,10. . 
22x8,10,12. 
24x8.10,12. 


51. 95 

2.25 
2.55 

. 3.25 
, . 3.95 

5.25 
8.95 

13.95 

15.95 

17.95 

19.95 


See Your 
Hobby Dealer 

SASE for free catalog 

Windsor Propeller Company 
3219 Monier Circle 
Rancho Cordova, Ca 95742 


AIRWAVES 

(Continued fnmi page 1/9 j 

when I have cut foam-core wings in mass pro- 
duction for the club. Thanks again for the great 
little Gnat in my hangar. 

PAUL SUSZCZYNSKI 
Garfield. NJ 

Paul, we're very pleased dial die Gnat was 
such a hit in your neck of die woods. We get 
great sal isf act ion in knowing dun readers un- 
building and flying models derived from our 
pullout plans. We’re planning many more, and 
each plane will be unique and economical to 
build. The more value we can give our read- 
ers. the happier we all are. Good luck with 
your squadron of Jersey Gnats. GY 


PLANS BY WHITLEY 

Just a note to let you and other modelers know 
that plans and parts are available for my Sea 
Fury flown at Top Gun. My plans are avail- 
able: Mel Whitley, 2205 Trinity St.. Lynn Ha- 
ven. FL 32444: (904) 265-6145, or Scale 
Plane and Photo Service. 3209 Madison Avc.. 
NC 27403; (919) 292-5239. 

The plane has an 80-inch wingspan and 
weighs 22 to 26 pounds when using engines 
in the 2 to 3.5ci range. Fiberglass cowl, spin- 
ner, canopy, etc., arc also for sale. 

MEL WHITLEY 
Lynn Haven. FL 

Mel. thanks for the update. I’m sure a lot of 
our readers will be giving you a call for 
your plans. Again, congrats on your 1991 Top 
Gun win. 

For interested readers, we’re also aware of 
an 86-inch - m ingspan kit that has I .bOO square 
inches of wing area. The Hawker Sea Fury 
MKII by Dave's Custom Models. 27B Spring 
Circle Dr.. Austin. TX 7875b. is available in a 
deluxe kit. It includes: epoxy-glass fuselage, 
sheeted-foam wings, cowl, canopy and spin- 
ner as well as a step-by-step instruction 
manual. Call Dave Nault at (5 12) 288-2055. 

GY 

TWIN-ENGINE TILT 

I just completed my first scratch-built plane — 
an F-18 pusher. 1 learned a lot from the 
project. The plane turned out so well that my 
best friend wants me to build him one. even 
though it hasn't flown. 

We’ve also started construction of an F-82 
that’s based on two P-51 kits. I built the P-51 
fuse First: then I extended the fuses fore and 
aft and mixed the scratch and kit parts. I scaled 
the extensions from a three-view drawing of a 
F-82. and I also scaled the wing from the same 
draw ing and drafted a layout. My friend built 
the wing for the F-82 using parts from the P- 
5 1 kits. So far. everything has turned out great, 
even though it’s being built in two states (Ne- 
vada and California). 
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The RAP lest attachment for your modeling tool! 


Get RADical! Goat 

that project from a new angle... 
ANY angle with the Robart 
Right Angle Drive 
attachment. Reach around 
corners. Get up and in to that 
difficult spot to drill, cut or 
grind. Anything's possible. See 
how much more your tool can 
give you with the increased 
flexibility of the Robart R.A.D.I 

jAl 

O r "*** Mrt'-fcx'cr r.v»f u.v uxri < j 

r rg*'t*td l Fmfrton&rrtnc Corf 


Hobart Right Angle 
Drive attachment* 
feature rugged 
Lexan-% housing e, 
hardened metal 
gears and life time 
lubricated ball 
bearings. 



Add the power of 

TUNGSTEN CARBIDE! 

Robert's Rough and Tough 
Carbide Cutters are perfect for 
all the hobby cutting, sanding, 
grinding or shaping you do. No 
load up and no overheating. 

Available in many shapes and in 
coarse and fine grits. For wood, 
fiberglass, plastic and ceramics. 

*•*- At Hobby Dealers Nationwide 

P.O.Box 1247 St Charles. IL 60174 708 584 7616 



AIRWAVES 

Our dilemma is how to mount the two O.S. 
FP 4()s. Should we toe them in or out. and how 
much downthrust angle should we use? 
Should we just mount them as specified on the 
P-51 kit? Obviously, we'd like to get it as 
close to right the first lime rather than guess 
and lose everything, including good motors 
and radio equipment. Can you help us!? 

BRIAN BRAZIL 
Dayton. NV 


Brian, your F-H2 twin Mustang project sounds 
pretty interesting. / hope you'll send us some 
photos for our "Pilots' Projects" column As 
far as thrust lines go. keep the downthrust and 
right thrust specified in the plans for the star- 
hoard I right) fuselage, and then set up the port 
fuselage in a mirror image. Both should have 
the same downthrust as the kit. For example, 
if the kit says J degrees right thrust, the left 
engine should have .1 degrees left thrust. This 
"outboard" thrust setup will improve single- 


engine performance if one engine fails. I’d use 
an engine mount that can he shimmed with 
washers. It will enable yon to fine-tune your 
model after a few flight tests. Good luck. GY 




FOR INFORMATION 
CONTACT: 

Show Directors 

RON STAHL 

4521 Bellvieu Ave., Baltimore, 
MD 21215 
410-664-2712 

DAVE MITCHELL 

410-668-6690 


MARC SHOW 


MID ATLANTIC RADIO CONTROL 
JUNE 6 and 7, 1992 

Saturday — 9 am to 5 pm Sunday — 10 am to 4 pm 

MARYLAND STATE FAIR GROUNDS 
TIMONIUM, MARYLAND 

Sponsored by 
The 

RADIO 
CONTROL 
MODELERS of 
BALTIMORE 


SWAP SHOP 

S10 FULL TABLE PER DAY 
NO DEALERS PLEASE 
Limit 2 tables per person 

-SWAP SHOP ONLY- 
For Pre-Registration call: 
WAYNE MELLOR 410-788-3742 
(evenings) 





♦♦♦ 

Over 100 Manufacurers 
Static Displays 
Swapshop 

Radio, Kit & Equipment Raffle 
Door Prizes 

Free Parking for 5000 Cars 
Refreshment Centers 
Indoor & Outdoor Demonstrations 
by Factory Teams 
Aircraft - Cars - Boats 
Radios - Engines 
T ransmitter Testing 
9,000 Gallon Outdoor Boat Pond 
R/C Car Racing 
♦♦♦ 


AS ALWAYS 
A SELLING SHOW! 
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New England Hobbies 
1-800-52 HOBBY 

Radios 


JR MAX FM 4 Channel 

..132.95 

JR MAX FM 6 Channel 

..182.95 

JR X-347 PCM 7 Channel 

..427.99 

JR PCM- 10 F*attern 

..692.99 

Engines 


Rossi 40 

..129.95 

Rossi 3+2 .90 (Fan) 

..289.95 

K+B 45 (Ducted Fan) 

..139.95 

Byrojet Fan (w/Rossi 90) 

..399.99 

Trainer Kits 


Sig Kadet MK II 

....49.95 

Sig Kadet Senior 

....52.95 

Aerostar 40 

....68.95 

US AirCore 40 Trainer 

....69.99 

Royal 40T (ARF) 

....99.99 

Byron Kits 


Ryan ST-A 

..389.99 

P47 (Razorback) 

..429.99 

P47 (Bubble) ....'. 

.439.99 

Ducted Fan Kits 


Byron FI5 

..749.95 

Byron FI6 MKII 

..329.99 

Byron FI 8 

..489.99 

Mon-Fri l-9pm Sat IO-6pm EST 

^ Prices subject to change without notice. ^ 


Ad(c) 


APPLIED DESIGN CORPORATION 
P.O. Box 3384 
Torrance, CA 90510, 



MINI ^ SANDER 

ADJUSTABLE TENSION 
HANO BELT SANOER 
FIRMLY HOLDS PAPER 
FOR EASIER SANDING 

• P*dd»d Mats and curves 

• Handy to Hold 

• Easy to Usa $2.85 


MINI-STRIPS PRECISION DIE-CUT NUdium Gjmtl 
SAVES TIME REPLACEMENT Find Garntt 

AND EFFORT $2.00 SANDING 8ELTS AlH d Witir Pr 



TEE 


BAR 


ALUMINUM EXTRUSION 
SANDING BLOCK 
Mr use with RUFF-STUFF 
Sotf-adbsslvs sand paper 

• Large True Surtace 

• WentWearOut 11 knch $3.10 

• Handy to Use 22 Inch $4.65 



RUFF '-W STUFF 

SELF AOHESIVE SHEET 
SANDPAPER 

MAKE YOUR OWN SPECIAL 
SANDING SHAPES 

• Easy to Use 

• No messy glut or drying time 

• Medium —fine - Super Fine 35 


MINI ofca. SAW 

COMPACT 10 inch HACK SAW 


$9.25 



SAWS ANYTHING. ANYWHERE 
Saw has rugged die-cast frame with 
comfortable, chip-proel plastic in- 
sert handle Receding nose and ad- 
prsUble 6 blade gives good wort 
access Cuts wood, plastic, metal, 
and HARDENED MUSIC 
WIRE. extra blades -3/$2. 10 


Add 20% for postage. Send 75C for catalog 


NEED THE REAL THING? 

U.S. MILITARY & CIVILIAN 


FLIGHT CLOTHING 

■ EMBLEMS & IRSlGHIA 

■ JACKETS . COMMUh/lCATlOK 


’ nm suns 

• HELMETS 

• PAP AC MUTES 

• LEATHER JACKETS 


COMMUHICATIOHS 
SURVIVAL GEAR < 
ACCESSORIES 
GLOVES 
GSUITS 


• FULL LIRE OF HOME* APPAREL 

AIL MANUFACTURE 
CURRENT MILITARY ISSUE 

WATKINS AVIATION, INC 

15770 MIDWAY RD. HANGAR *6 
ADDISON , TX 75244 
214/934 0033 



OWN A MACHINE SHOP 


Do your own machining and shop work with a 
Smithy 3-in-1 Lathe • Mill • Drill 



FIX IT YOURSELF! 

/ Easy to use! 
■7 Save Money! 
Save Time! 
As low as $995 

S«.pY 

. 

or write: 

Calk Smithy Dept 526 

1 - 800 - 345-6342 j&iZm* 

(Ask for operator 526) The Dalles - 0R 97058 



“DIANA” 

Aviatrix of the 30’s 

Contains Pilot head, Jacket, Helmet and Goggles. Easy to 
assemble and finish latex parts. 

No. 403 1/3 Scale s15.95 

No. 404 1/4 Scale s 9.95 

,No.405 1/5 Scale s 8.95 

No. 406 V6 Scale s 7.95 

ORDERING INSTRUCTIONS- See your dealer first or 
order direct Add S1.00 shipping. NYS Residents add 7% 

Tax Check or Money Order 


D@A DESIGNS 

135 E. Main St. Phelps, NY 14532 
Phone 1-315-548-3779 


Made in the USA 

Send One 
Dollar 
for 

Cataloq 

FAX 1-315 
548-4099 


Club 

, , OF THE 

Month 




DAYTON WINGMASTERS 

c/o Div. of Parks and Recreation 325 N. Paul 
Laurence Dunbar St., Dayton, OH 45407. 

The March issue of Tailspins, 
which is published by the Dayton 
Wingmasters, included three ar- 
ticles we thought were “must- 
reads.” The first was: "Let’s Get 
the Best Deal!” by club President 
Dave Thacker. Dave gave a no- 
nonsense, one-page brief on the 
engines he recommends. These 
were listed under the following 
headings: "A Winner Every Time 
Column,” “Roulette Column” and 
“Low-Cost Winners.” Dave 
sagely noted that if an engine re- 
quires a lot of effort to get it to run 
properly, the modeler pays a “fool- 
ing-around tax” and that the 
“highest-priced engines are usu- 
ally the lowest cost engines.” 

A second article of interest, by 
Jeff Shawhan, was an equally con- 
cise advisory on the trainers Jeff 
recommends for beginners. Fi- 
nally, Ray Wood reviewed 
Coverite’s Permagloss iron-on 
fabric, which he used to cover a 
J-3 Cub four years ago. These 
three pieces were additions to the 
standard newsletter updates and 
event reports. We were impressed 
enough to award two one-year 
subcriptions to our newest “Club 
of the Month,” the Dayton 
Wingmasters. 


Newsletter editors! Please put us 
on your mailing lists! We’d like to 
see a lot more great material and 
may want to talk to you about 
reprints. ■ 
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Classified 


Non-commetcial Rale: 1 5 words or less $4 50: additional words. 25c each No charge for name and address (No commercial ads ol any kind accepted at this rate ) Commercial Rale 50t per word (applies lo retailers, 
manufacturers, etc ) count all initials numpers. name and address, city, state, zip code and phone number Alt ads must be paid for in advance To run your ad for more than one month, multiply your payment by the 
number ot months it is to run. Deadline: the 10th ol the thiid preceding month (e g.. January 10 tor the April issue). We don't turnish box numbers, and it isn't our policy to send tear sheets. 

SEND AD ANO PAYMENT TO: CLASSIFIED ADS, MAN. 251 Danbury Rd, Wilton. CT 06897 ATTN: Laura Kidder 


BERKELEY, CLEVELAND, ETC., replica kits, 
duration rockeLs for jet models. Send three stamps to: 
WILLAIRCO. 271 1 Piedmont Rd. NE. Atlanta. GA 
30305. 

WANTED: Model engines and race cars before 1950. 
Don Blackburn, P.O. Box 15143. Amarillo. TX 79105. 
(806)622-1657. 

1930* to 1930* MODEL AIRPLANE 
MAGAZINES; 1930s aviation pulps, complete and 
good condition; SI for list. Bruce Thompson. 328 St. 
Germain Avc.. Toronto. Ontario. Canada M5M 1W3. 

START YOUR OWN HOBBY SHOP or buy 

for friends or group: 30 to 60 percent off. For informa- 
tion. send SI and no. 10 SASE: R&L HOBBIES. 10334 
Portage Rd.. Box MAN. Portage. MI 49002. 

WANTKD: kits from 1950s and '60s. especially; 
Monogram. Berkeley. Speedce-Bllt. Babcock. Vcco. 
Scientific U/C. dcBolt. Top Flite. Taunts and Tauri. Dr. 
Frank Iacobellis. 15 Highland Park PL Rye. NY 10580; 
(914)967-5550. 

HELICOPTER SCHOOL — 5 days of hands-on in- 
struction with X-Cell helicopters and Futaba computer 
radios. Small classes tailored to your individual needs. 
Beginner to expert. Includes all meals and lodging. Over 
160 satisfied students and 5.6(H) flights logged. Located 
on a 67-acre airport used exclusively for R/C training: 
owned and operated by F.mie Huber, five-time National 
Helicopter Champion and helicopter designer. Send for 
free information and class schedule now! R/C' FLIGHT 
TR AINING CENTER. P.O. Box 727, Crescent City. FL 
32112-727. or call (904) 698-4275 or Fax (904) 698- 
4724. 

GIANT SCALE PLANS by Hostetler. Send SASE 
to Wendell Hostetler's Plans. 1041 B Heatherwood. 
Orrvillc. OH 44667. 

R/C WORLD— ORLANDO, FL, CONDO 
RENTAL — 2 bedroom, furnished. Available weekly or 
monthly. Low rates. 100 acre flying field with enclosed 
hangar. Swimming pool, tennis courts on site. Minutes 
from Disney World and F.pcot Center. For information, 
call Michelle. (800) 243-6685. or wnte to Air Age. Inc., 
Condo Dept.. 251 Danbury Rd.. Wilton. CT 06897. 

WANTED: Model airplane engines and model race 
cars made before 1950. Jim Clem. 1201 E. 10. P.O. Box 
524. Sand Springs. OK 74063; (918) 245-3649. 

WANTED: Berkeley and Cleveland kits or related 
items: parts, plans, boxes, brochures, books, ads. radio 
equipment, accessories, etc. Gordon Blume.4649-19lst 
Avc. S.E.. Issaquah. WA 98027. 

ANTIQUE IGNITION AND GLOW PARTS 
CATALOGUE: 100 pgs.. timers, needle valves, origi- 
nal cylinder heads, point sets, drive washers, stacks, 
spark plugs, plans. Engines: Atwoods. Baby Cyclones. 
McCoys. Hornets, others. S8 postpaid U.S.. Foreign 
$20. Chris Rossbach, R.D. 1 Queensboro Manor. Box 
390. Glovcrsville. NY 12078. 

INTERNATIONAL AIRCRAFT RESEARCH- 

Nccd documentation? Include name of aircraft for avail- 
ability of documentation w ith S3 for 3-view and photo 
catalogue. 1447 Helm Crt.. Mississauga. Ontario. 
Canada L5J 3G3. 

WANTED: your old proportional radios: interested in 
pre-1980. American-made; C&S. Deans. Klinctronics 
Spar and others. Older is better. Ron Gw ara, 21 Circle 
Dr.. Waverly. NY 14892; (607) 565-7486. 

JETS, the monthly new sletter for jet engines. Jet-X and 
pulsejets. S12 per year. SI5 international. Back issues 
available Catalogue. S5. DOYLEJET. P.O. Box 60311- 
A. Houston. TX 77205. 


OLD-TIMERS. take a ride back in time to airplane 
modeling roots with this vintage book— Gas Models. A 
true collector’s book from the early editors ot Model Air- 
plane News, it contains the best of modeling from the 
'30s and *40s. including great technical information and 
classic construction articles from the Golden Age period. 
$7.95, add S2.95 S&H for first item; SI for each addi- 
tional item. Foreign: (including Canada and Mexico) — 
surface mail . add $4 for first item. S2 for each additional 
item; airmail, add $7 for first item. S2.50 for each addi- 
tional item. Payment must be in U.S. funds drawn on a 
U.S. bank, or by international money order. Connecticut 
residents add 89f tax. Air Age Mail-Order Service. 251 
Danbury Rd.. Wilton. CT 06897. 

WANTED: Old unbuilt plastic model kits. Planes, 
military, figures, cars, promos Aircraft or missile desk 
models. Send list, price. Models, Box 863. Wyandotte. 
MI 48192. 

R/C HELICOPTER TRADER. Published every 
other week. Helicopters, parts and accessories. For free 
copy, send SASE to P.O. Box 702. Arlington. TX 76004. 

ENGINES: IGNITION, GLOW, DIESEL- 

new. used, collectors, runners. Sell, trade, buy. Send $2 
for large list to Rob Eierman. 504 Las Posas. Ridgecrest. 
CA 93555. (619) 375-5537. 

PLANS ENLARGED — dot -matrix plotting software; 
scanning/plotting CAD. Free information. Concept. P.O. 
Box 669E. Poway. CA 92074-0669; (619) 486-2464. 

COMPUTERIZED AIRCRAFT PLOTS: Techni- 
cal illustrations suitable for framing. Three-views. Com- 
puter scale drafting and scanning services. Turn old 
prints into masterpieces! Catalogue. SI. D-TECH SYS- 
TEMS. Rte. 2. Box 191-14. Cartervillc. IL 62918. 

FLYING, PRE-COLORED PAPER PLANES: 

Spitfire and ME 109 (5-inch wingspans) with illustrated 
'Battle of Britain" history' booklet; $5. SHOWCASE 
AVIATION. 2507 Emerson Dr.. Midland. TX 79705. 

MODEL ROCKET with onboard 8mm movie cam- 
era! Plans. $1 1.95. Reeve Publications. P.O. Box 65752. 
Salt Lake City. UT 84165-0752. 

FOAM WING-CORES, floats. EPS blocks. All 
foam cut on Tekoa leather-cut system. Will cut to your 
specifications. Call or send to: SKY BLAZER 
PRODUCTS. 448 Vienna St.. Newark. NY 14513; (315) 
331-7464. 

START YOUR OWN BUSINESS! Respected kit 
manufacturer selling the rights and necessary tooling to 
produce entire line of scale and sport aircraft. Four kits 
tola), including all current inventory. Priced to sell. Seri- 
ous inquiries only; (216) 953- 1 1 88. 

BUTTON-HEAD SHEET-METAL SCREWS 

no. 2x'/:. $4.90 for 100; 4-40xV* alloy socket caps. 
$4.75 for 100. New. lower prices on metric socket caps. 
Free laialogue — contact Micro Fasteners. 1 10 Hillcrest 
Rd.. Flcmington. NJ 08822; (908) 806-4050: Fax (908) 
788-2607. 

WANTED: Morton M-5 radial for cash. Pre-war Korn. 
Dooling, etc., racers. Fine machinist’s models. Top cash. 
J. Kramer. P.O. Box 8102. Pittsburgh. PA 15217; (412) 
621-3977. 

AERO CLUB OF ISRAEL needs your support for 
aeromodeling in Israel. SASE for information newslet- 
ter. Friends of the Aero Club of Israel. 79-02B 212 St.. 
Baysidc. NY 1 1 364. 


NI-CD ANALYZER SOFTWARE tor DOS. En 
sure your batteries arc delivering peak performance. Cal- 
culate capacity and plot discharge curves for voltage 
measurements collected during discharge tests. Complete 
instructions for collecting data and using program. 
Specify 372 or 5'/4 disk. Send $20 lo LAMANTIA 
PRODUCTS. P.O. Box 672, Station B. London. Ontario. 
Canada N6A 4Y4. 

FOR SALE: Yellow Aircraft F-4E Phantom II/Jet. All- 
new. original parts: half built: new 5-inch Dynamax Fan; 
new O.S. 77 engine with tuned pipe; extras included. 
Asking $500. Call or write lo Tony Liguori. 1062 Pierce 
Avc.. Bronx. NY 1 046 1; (212) 824-3020. 

SIGNS • PLAQUES • BANNERS. Choose a 
sign for your shop, a name plaque for your display case 
or a banner for your club. For free brochure, send SASE 
to: Danco Signs. 425 E. Knightsbridge PI.. Lecanto. FL 
32661. 

MODEL MAGAZINES 1 1 930 to present): Air Traits. 
American Aircraft Modeler. Flying Aces. Flying Models. 
MAN. RCM and others. Complete sets and spares avail- 
able. David L. Brown. 61 Coach Rd.. Glastonbury. CT 
06033-3237; (203) 659-2412. 

SCALE MODEL RESEARCH Aircraft Documenta- 
tion. World’s largest. Over 3.000 different Foto-Paaks 
and 10.000+ drawings. Catalogue $4. 2334 Ticonderoga. 
Costa Mesa. CA 92626 (714) 979-8058. 

IMPORTED DIESEL ENGINES- AE. Aurora. 
Cipolla. D C. KMD. MAP3. M1KRO. MK. MVVS. 
PAW. Pfeffer. Silver Swallow and USE. Also replica 
Letmo, Mills and MOVO diesels and rare imported glow 
engines and CO^ motors. Ten-page catalogue. SI. 
CARLSON ENGINE IMPORTS. 814 E. Marconi. Phoe- 
nix. AZ 85022. 

MAGAZINE STORAGE FILEB -get your collec- 
tion in order. Send SASE for free information. Acom 
Products, Box 56. Sabina. OH 45169. 

WANTED: Wooden airplane model kits of earliest 
planes to 1960; fighters, biplanes, bombers. Also HO 
wooden rail-car kits to 1980. Marvin Goldstein, 4365 
Phyllis Dr.. Northbrook. IL 60062; daytime phone (708) 
705-7050. 

FOR SALE: Concept 30DX. $230; SE. $280: O.S. 
.32FH. $100; recoil. $20; Futaba B-Bcaring gyro, $75; 
Futaba 7UAFS. $280. All brand-new in original packag- 
ine. Write to: Hammad Ghuman. Box 1 1 165, Albany . 
NY 12211. 

NEVER BEFORE SEEN ON THIS PLANET! 

New R/C products! Serious VCR flight-instruction pro- 
grams; awesome graphics; new kits; plus more! Need 
dealers. Public welcome!! Silicon Valley R/C Technolo- 
gies. (800) 822-1500. 

CUSTOM-EMBROIDERED JACKETS, caps, 
patches. For 64-page color catalogue, send $2. Creative 
Sportswear. P.O. Box 158. Olcy. PA 19547. Call (800) 
444-9016. 

VACUUM-FORMING — do it yourself! New. 128- 
page, illustrated book shows you how. Make car bodies, 
helicopter canopies, airplane parts and boat hulls. Start 
with ultra-low-cost, basic setup, or form up to 7&-inch- 
thick plastics with innovative two-stage vacuum system. 
Make a high-vacuum source for less than $6. Eight chap- 
ters. including plastics, molds, heat and vacuum sources, 
tips and examples. It’seasy; tr\ it' $9.95 ( plus $ 1 .05 poM 
age). VACUUM FORM. 272 Morganhill Dr.. Lake 
Orion. MI 48360; or call (24 hours) 800-737-3000. ext. 2 
($1 surcharge on VISA/MC orders). 
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UNIONVILLE HOBBIES 

Canadian Heritage Kits 

The Heritage kits comprise two scries: 
semi-scale and scale. Easily powered by 
.40 to .60 engines, the semi-scale models 
include a 72-inch Beaver and deHavilland 
C3 Otter, a 63-inch Nordyn Norseman and 
two 52-inch bipes. The scale models are 
larger and use .90 to 1 .20 engines for wheel 
or float operation. The giant-scale kits in- 
clude a 96-inch Beaver (shown) a 
deHavilland Otter equipped with a 
foreflap, an 86-inch Mark V Norseman and 
an 84-inch J-2 Cub. Write or call for a free 
brochure. 

John Sullivan Model Products. 142 1 - 
2nd St., Calistoga, CA 94515: (707) 942- 
5095. 



RK ELECTRONICS 

Glow-Switch Systom MKII 

Here's a new version of RK's Mosfet 
Glow Switch (onboard glow driver) for 2- 
and 4-stroke engines. New features include 
the unique Actuglow and LoBat detectors 
that tell you whether the glow plug is 
working and whether the receiver Ni-Cds 
have enough voltage for another flight. 
The unit will function with AM. FM and 
PCM radios, and the Auto Turn Off will 
automatically shut down the glow plug if 
the receiver signal is lost. The system also 
includes glow battery, charger, glow-head 
connector, cable, connectors and all 
hardware necessary to complete the 
installation. 

RK Electronics, 304 Fox Run, Hudson. 
NH 0305 1 ; (603) 882-6022. 



ROYAL PRODUCTS 

ARE Chipmunk .25 

Assemble the Chipmunk 25 in a few hours. 
It has a sturdy, jig-built, balsa-and-ply- 
wood construction, and it's covered with a 
special, multicolored, polyester film. To 
increase visibility, the paint scheme is on 
both sides of the wing and slab. All the sur- 
faces come hinged. Wingspan — 49'/2 
inches; wing area — 423'/2 square inches; 
fuselage length — 40'/2 inches; engine — 
.20 to .35 2-stroke; radio — 4-channel. 

Royal Products Corp.. 790 W. Tennes- 
see Ave., Denver. CO 80223. 



IKON N'WEST 

V«-S«aU Ryan PT-22 

The 90-inch-wingspan. 17-pound PT-22 
flies on a Super Tigre 2500. The parts are 
all hand-cut, the balsa sheeting is hand- 
selected. and the intricate landing gear, 
which includes functional shocks, has been 
reproduced accurately. For ease of assem- 
bly. the wings plug in; 5 minutes at the 
field and it's ready for flight. Send $4 for a 
complete Ikon N'West catalogue. 

Ikon N’west. P.O. Box 306. Post Falls, 
Idaho 83854: (208) 773-9001 . 



• • 


TOP ELITE 

Sierra Trainnr 

The second model in Top Flite's line of 
“Gold Edition" kits, the Sierra is a good- 
looking R/C trainer that performs well and 
is very easy to build. The computer- 
designed Sierra's interlocking parts ensure 
a straight, strong model. The photo- 
illustrated instruction manual explains ev- 
erything in a clear, concise way that begin- 
ners will understand. The kit also includes 
a sheet of high-quality colored decals that 
include windows. 

Top Flite Models, P.O. Box 9021, 
Champaign, IL 61826-9021. 



MHT PRODUCTS 

Electro-Fil* 

Use this new. cordless, reciprocating tool 
to cut, file, sand and shape and make con- 
trolled cuts in the middle of a work piece. 
The light-duty Electro-File is operated by 
a built-in 3.6V rechargeable battery, and 
it's useful for a wide variety of applications 
where the use of rotary tools isn't 
practical. 

Price: $69.95 

MHT Products Inc., 2755 S. 160th St.. 
New Berlin. Wl 53151-3601; (414) 821- 
0155; 1-800-558-8880; Fax: (414) 821- 
0144. 
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HOBBICO 

Command Servos 

Hobbico's Command Servos are available 
in five styles: mini — for electric helis and 
small aircraft; standard — for on-road/off- 
road cars and trucks; standard with Oilite 
bearings — for all airplanes and helis; de- 
luxe — for aircraft and helis with ball bear- 
ings; and large — '/a-scale servos with ball 
bearings and 130 ounces of torque. Com- 
mand Servos feature surface-mount tech- 
nology, indirect-drive potentiometer, 
Oilite bearings or ball bearings and high 
torque — all at an affordable price and with 
a one-year warranty. 

Great Planes Model Distributors, P.O. 
Box 9021, Champaign, IL 61826-9021; 
(217) 398-6300; Fax; (217) 398-0008. 



HOBBY LOBBY 

Medela CO, Engine 

The Modela CO 2 engine is ideal for small 
free-flight planes, because it’s about 1 '/2 
inches high and weighs only 1 ounce, in- 
cluding the tank and prop. It was designed 
for very light (2 to 3.5 ounces), small, free- 
flight aircraft with 24- to 36-inch wing- 
spans and 93- to 155-square-inch wing ar- 
eas. Call or write for a the new Hobby 
Lobby catalogue (no. 18). It's free in the 
USA! 

Price: S36.30 

Hobby Lobby. 5614 Franklin Pike Cir., 
Brentwood, TN 37027; (615) 373-1444. 



SIG MFG. 
Mid-Star 40 


The Mid-Star 40 is a dynamic combination 
of mid-wing stability and aerobatic sizzle. 
Its gentle, slow-specd characteristics make 
it an ideal novice pilot’s second airplane. 
You’ll appreciate its easy-to-build fuselage 
and wing, pre-cut balsa-sheet tail surfaces 
and complete hardware package, which in- 
cludes pushrods and EZ Hinges. There are 
also instructions and parts to make the 
Mid-Star 40 a tail-dragger. Engine — .30 to 
.40 2-stroke, .40 to .50 4-stroke; wing- 
span— 64'/2 inches; wing area — 630 
square inches: length — 47 '/2 inches; 
weight — 5 pounds. 

Sig Mfg. Co. Inc., 401-7 S. Front St.. 
Montezuma, IA 50171; (515) 623-5154; 
Fax; (515)623-3922. 



INNOVATIVE 
MODEL PRODUCTS 
Hawker Hurricane 

This '/6-scale Hawker Hurricane has an 
80-inch wingspan and flies on a .75 to 1 .08 
2-stroke or a 1 .20 4-stroke engine. For a 
scale effect, the fuselage has molded-in 
longerons. The tail feathers are built up to 
be covered in fabric, and all the scale 
details — spinner, props, cockpit kit and 
retracts with tires — are available. 

Price: S269.95 (plus $15 S&H) 
Innovative Model Products, P.O. Box 
4365, Margate, FL 33063: (800) 780-3 1 90. 



JOMAR PRODUCTS 

Ultimate Battery Backer 

The 1 .5x 1 ,5x0.75-inch, •'/•'-ounce Ultimate 
Battery Backer is a solid-state, redundant, 
battery-switching system. Monitoring two 
packs, it switches to the backup pack if it 
detects a fault in the main one, and it can 
handle up to 20 amps of current! It’s avail- 
able in hobby shops or directly from Jomar 
Products. 

Price: $49 (plus $1 S&H) 

Jomar Products, 8606 Susanview Ln., 
Cincinnati. OH 45244: (513) 474-0985. 



HOBBY DYNAMICS 


Manual Fuel Pump 

Hey gas guzzlers! Here’s a compact, 
geared, high-volume manual fuel pump 
that’s made of durable glass-filled nylon 
and works in both forward and reverse. 
Use it only with glow fuels. For ease of 
use, it comes with a fuel nozzle and a 
filtered fuel-can clunk. 

Hobby Dynamics Distributors, P.O. 
Box 3726, Champaign, IL 61826. 


Descriptions ol products appearing in these pages were de- 
rived Irom press releases by the manutacturers and/or their ad- 
vertising agencies The information given here does not con- 
stitute endorsement by Model Airplane News ur guarantee 
product performance When writing to the manufacturer about 
any product described here, be sure to mention that you read 
about it in Model Airplane News 
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Name That Plane 





CAN YOU IDENTIFY THIS AIRCRAFT? 


Congratulations to 13-year-old Finbarr Cullen of Big 
Bear Lake, CA, for correctly identifying the mystery 
plane in the March '92 issue. Finbarr’s answer was cho- 
sen from 96 correct entries. 

Intended for the Navy, the Curtiss XF15C-1 was an 
experimental, “composite-powered" aircraft, i.e., it had 
two types of engine: a reciprocating Pratt&Whitney R-2800 en- 
gine in the nose 
and an Allis- 
Chalmers H-1B 
jet engine in the 
aft fuselage. The 
Pratt&Whitney 
engine spun a 


13-foot-diameter, four-blade, variable-pitch Curtiss propeller. This 
T-tailed fighter had a wingspan of 48 feet, a length of 43 feet, 9'h 
inches, and it was 15 feet, 3 inches high. It had a range of 1,200 
miles, a top speed of more than 450mph and a stall speed of 
1 OOmph at its 16,775-pound gross weight. With an empty weight 
of 1 3.084 pounds, it had a useful load of 3.67 1 pounds and a ser- 
vice ceiling of over 3,800 feel. The XF15C-1 was the plane shown 
on the cover of the October 1 947 issue of Model Airplane News. ■ 


The winner will be drawn four weeks following publication from correct answers received (on a postcard delivered by U.S Mail), and will receive a free one-year subscription to 
Model Airplane News. If already a subscriber, the winner will receive a free one-year extension of his subscription. 


If so, send your answer to Model Airplane Nt 
Name That Plane Contest (state issue in which p 
appeared), 251 Danbury Rd„ Wilton, CT 06897 



[V/7e Ultimate Mustang is now ^// COITipOSitG !! 


Racers!! 9 lb. Airframes 


Worlds fastest Steletto is now available in 

Carbon fiber / E-Glass 


neaay lOMaint i 


Hours Not Months 


or 

Carbon fiber / Kevlar 


Still only $800.00 delivered. Sky aviation (514) 449-0142 
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TOP GUN '%■£ 


Length 67" 
Wingvpan SI" 
Weight: 10 Vt I 


AIRCRAFT 


SEND SS 

TOR TECH PACK 


“THE ULTRA EAGLE” 

The Ultr* Eagle ta the Ultimate 
Ducted Tan Trainer deaigned with the 
Grass Held Flyer in mind This extra 
ff ordinary aircraft was designed (or mod 

lers that want to fly ducted fans, but don't have 
the luxury of a nice hard surface runway, who don't 
have a lot of building lime and for those that don't want 
to pay an arm and a leg to get stalled 


(815) 433-6132 s 349 °° 

TOP GUN AIRCRAFT 418 W. Jefferson St., Ottawa, IL 61350 


STEP STANDS Airplane Cradle 

Stand up for your hobby/sport! You stand up to 
fly. now you can stand up at the field while you 
assemble fuel, start and dean up your plane. 


• No more stooping, squaling or 
crawling on wet grass 

• A must for pilots with knee or back 
problems 

• Sets up m seconds by prossing 
each stand into the soil with your 
foot 

• Lightweight steel and loam 
construction 

• Fits all size planes 20*1/4 scale 



Gin- Opr YOLK KNEES AND ORDER YOLK TODAY! 


Order by phone for C.O.D. or send check for 
$19.95 plus $3.50 shipping and handling to: 

ESC, Inc. * 201 Cherokee Circle • Utile Rock. AR 7220S 
(501) 221-7384 • (501) 224-7826 FAX 


P- 


Model hones has finally done i and has goduced a model W IM toofc 
lite Vie real tfung This lime m have applied jllifial has been learned aootf dec 
trie flqN ham Psycho M.u tnd our o the models fit s!an wih the W f P 
(Wv Emergency Pwwt I motm •eemotoy Ihe Electro syskm moloi controller 
wth BEC themeo Kyoshosenos amcjoRCO(HfTfC)t«»wi (duH corner 
Sion), B* custom Wt P folding propeiler and a J ced 1400 MA SCR Sanyo 
tultery pa • iee P-47 THUNDER VOLT and 

giw. 'I pwlotmanc* that must be seen to tie ttftfvtd 1 " Tolal an up iwgM *rft 
the abwe equipment is appoi 326 or the design allows tw easy lying and 
has eowJertui power of I dsnchnslcs tbs mofc 1 win do anyttimg that can be 
(font with jileion etoatoi and motor control including H*s al urt'M r'int 
Strap a B an pxl on THUNOIR VOt t and you unit go completely power mad 
Send S2 00 lor ow catalog 


MHUNDER/V0LT 




WSA 


Model Tronics. Inc. 

6500 6th Ave N W 
Seattle WA 98117 
206-782-7458 




SUNGLASSES $XI »95 

avnvuwau p| us J2 S&H 


UV • BLUELIGHT • SHATTERPROOF • GOOD GLARE 
PROTECTION • CLEAR & LIGHT TINTS FOR SHOP WORK* 
FITS OVER MOST PRESCRIPTION EYEWEAR 
(available at extra cost) CLIPONS & STRAPONS • INFRARED 


Discounts for Club Purchases - 20 pairs or more 
Custom Logos for Additional Charge 


1 YEAR REPLACEMENT GUARANTEE 


VISA'MasterCard • Check • Money Order • COD 

SKYS 

PO BOX 1000 Orders: 800-227-9318 

DUMFRIES, VA 22026 Info: 703-221-1816 
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